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specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measurements 
are traceable to the U.S. National Bureau of Standards to the extent 
allowed by the Bureauw’s calibration facility. 


WARRANTY AND ASSISTANCE 


All Hewlett-Packard products are warranted against defects in 
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in the operating manual, for the specified period. We will repair or 
replace products which prove to be defective during the warranty 


period. No other warranty is expressed or implied. We are not liable 
for consequential damages. 


For any assistance contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 


l 


il 


f= 


OPERATING AND SERVICE MANUAL 


MODEL 8551B 
SPECTRUM ANALYZER 
Rims 2 GrlON 


SERIALS PREFIXED: 746 


1965 


HEWLETT-PACKARD COMPANY 
aay PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A 


Printed: DEC 1967 


08551-90008 


02435-1 


Table of Contents 


Model 8551B 


TABLE OF CONTENTS 


Section Page 
I GENERAL INFORMATION ......... 1-1 
L=10> PIntroductlOiad wo, wee Melee oven ae ee 1-1 
1-471 Description iin wanted to uelemoms 1-3 
Le 10.9 “Applications 7 ater, 6 sce doth 1-4 
1=15.-- BWO) Tube Warranntyawees. ) otis 1-5 
Hy) INSTAL A TION 3 nesmemenen ists en's ey eye 2-1 
2-1. Initial Inspection@iewi.. 2- ue one te 2-1 
Bow) GOCALION: “ai ee cecere mies Meets ieee Za 
2-6. (CONNCCtIONSH a wc me eee eee te cakes 2-1 
2-10. Power Requirements ........ 2-1 
2-15. Establishing Figure-of- Merit 
Ratings (jc oa ee 8 2-4 
2-17. Check of BWO Output Power 
and TE Ampltivencm yeas aos. ee 2-4 
2-18.» Input’ Diode thar, a evans te ster «8s 2-4 
2-19 Relative Conversion Loss 
OL INOUL DLOde Menteur ot seas 2-4 
2-23. Relative Gain, Harmonic 
WUXI Gey crete a tele ees ate. 2-4 
2-2 oo yikta Che MIOUMUINE ee bose sre ges, a a 2-6 
HS (OPERATIONS sacs vt stwee aber ne rsd ogee wee 3-1 
3-17), IRUROGUCTION: easels dow Geet os 3-1 
O~ One @ (DO SCRIPULOU irs ey ear ees. 8 ty iel « 3-1 
3-8. IGOCAMOSCUNOLONS techies) «cs. ors 3-4 
3-10. FUP RIN OUU sea ee asec eve eh eed el 3-4 
3-15. CONVERLE LS tea srtetts ae val a te reeked ee 3-4 
3-16. Controls, Connectors, 
ANG IIGICAtOV Se Fame 5s) oe “emer 3-4 
3-29. Operating Instructions ....... 3-6 
3-33. Operating Adjustments ....... 3-6 
3-34, Spectrum Centering 
AOIIStMO Ltt sce s ceeeerees 3-6 
3-35. Adjustment of Stab Tune ..... 3-6 
3-38. Signal Identifier Check 
andAdjustment® <0... tt 3-7 
3-41. Using External Oscillator 
as 8551B Local Oscillator. .... 3-7 
IV PRINCIPLES OF OPERATION ....... 4-1 
4-1 PNUPOGUCTIONN Ie sls csr ss fale te hares 4-1 
4-3 Overall Description: .. 3s) aeons 4-1 
4-9, Detailed Description ........ 4-1 
4-11 PhASEVOCKELO0D... 5: 5. tec wh a ce. 4-20 
4-17, Switching Network ......... 4-21 
An22. “Signa lyidettisicies oy 6204.55: pales 4-22 
V> SMAINTINANG Hitec ret ss Slaw faa ae 5-1 
5-1 IntLOdVewonee wien en's. 4. Ad ete 5-1 
5-3 Maintenance Precautions...... o-1 
5-4 Periodic; Maintenance... .-4 3-5 4. o- 1 
0-5 Cleaning and Lubrication. .... 5-1 
0-7 CONLEI Sie cee tei temna ete two's sitet irre cite d-1 
0-8. Performance Checks ........ 0-6 
0-10... .Front-Paneli@heckss) 2.0.4 3... 5-6 
0-15. Swept-Frequency Linearity. .... 0-7 
D219... “Tuning ACCuracy Asst eae cee. 5-8 
J 23s-"Seusitivity ee sees reer eee 5-9 
0-27. Maximum Input Power 
(For 1.dB Compression)-.-/2..: 5-10 


li 


Section 
V MAINTENANCE (Cont.) 

5-30. Frequency Response .......-. 
5-33. LO(BWO) Residual FM Check ... 
9-38. Residual Responses. .......s 
5-41. BWO (LO) Noise Sidebands..... 
5-44, LO (BWO) Output ....... 2 
5-47. Cover and Side Panel Removal... 
5-48. Check and Adjustment Test Card. . 
5-50. Checks and Adjustments ...... 
5-52. Power Supply Adjustments ..... 
0-55. LV Power Supplies ........ 
5-56. HV. Power Supplies . =. : .) eames 
5-58. BWO Frequency Calibration 
0-59. Helix Sweep-Voltage Limit 

Adjustments’... 5. .\-s -. ae 
5-63. Spectrum Centering 

ACIUSUMOERE te 605. aia so cee 
5-64, Helix Voltage Shaping ...... 
5-66. Converter Adjustments ....... 
5-68. 180 Mc Oscillator and Buffer 

Amplifier Alignment . . 2mm 
5-71. Buffer Amplifier Power Output 
5-74, 1800 Mc Driver Adjustment 
= 71. 200-20 Mc Mixer Assembly 

Ph iiobh sa Es Go: 
5-82. Final Tuning, 180 Mc Osc 

and Amplifier and Harmonic 

Generator Assy A6 ....... 
0-84, Final Tuning, 200-20 Mc Mixer . 
5-85. Sensitivity Adjustments....... 
5-87. Noise Figure Measurements... 
5-89. Converter 200-Mc IF Noise 

PACUP OC. Serbs, 3) she ee ee 
5-90. 2 Gc Mixer A7 Noise Figure... 
5-91, 2 Gc IF Amplifier A5 Noise 

PiSUrE Ay ate eke’ co ou ls cs) ene 
5-92. Alternate Procedure for Sen- 

sitivity Adjustment .. . . Jame 
5-94, Phase-Lock Adjustments...... 
5-97. Adjustment of Resistors R59 

and R6O0mMs wo. es 88 oh 

5-100. Coupling of BWO Power 


5-103. 


5-106. 
d- 109. 


5-112 
5-114 


5-116. 
5-120. 
0-121. 
5-124. 
0-127. 


5-131. 


5-134, 


to'Coax Mixer A3 .... some 

DOU Mits Suslscs «6 6 ols «ne 

Troubleshooting. . . . . . sj. emneee 

Trouble Localization .. .... Jae 
. Sectional Troubleshooting ..... 
. Checking Transistors Q1-Q6, 

LV Rectifier Al8 <2 ...).>.3eaeee 
Troubleshooting LV Power Supply . 
Troubleshooting the BWO...... 

Symptoms of Agino. . .. s:anme 
Localization’ ..% .0s.. Soe 
BWO Noise and Sideband 
Che choi eee 2 eee 
Troubleshooting the BWO Power 

Supplies 
Troubleshooting the Helix 

Control Circuits. ..--+++++.. 


02435-1 


Model 8551B 


Table of Contents 
List of Illustrations 


TABLE OF CONTENTS (Cont.) 


Section 


V MAINTENANCE (Cont.) 
5-197. Replacement of A5V1 
0-200. Resistor Card Replacement, 

Input Attenuator Assy Al +--+: 

Replacement of Tune Control 

Potentiometers 

Replacing Gain- Compensating 

Switch S4 

Replacing Diode A2CRI1 

Sampler Assembly A23 

Replacing Diode A6CR1 

Replacing Diode A7CR1 

General Replacement Information - 

INPUT Connector J1 
Resistance of RS* + «+ sss + + 
Transistors Q1-Q6 
Transistors A20Q1-Q20Q6° -: : 

Freeing Front Panel> ++ +++: -s 

Removing Frequency-Scale Drum - 

Alignment of Frequency-Scale 

Drum 

Removing Switches 

Tune Control Brake Adjustment - - 

Etched Circuits 

Transistor Replacement 
Component Replacement 
Etched Conductor Repair +--+: > 


0-205. 


eo ee e e e © @ @ 


5-208. 
5-213. 
0-214. 
5-218. 
0-221. 
0-224, 
0-229. 
0-226. 
0-227. 
0-228, 
0-229. 
5-231. 
0-234. 


5-236. 
9-238. 
5-240. 
5-242, 
5-243. 
5-244, 


VI REPLACEABLE PARTS: :----+++ +=: 
6-1. Introduction 
6-4. Ordering Information 


Bie 8) «6 OO. Oe) “OL Verano Bs: 


VII SCHEMATIC DIAGRAMS, WAVEFORM 
CHARTS, COMPONENT LOCATION 
INFOR MAION 206 fetsi oles olor, cements 

7-1. GOnteritney, elie Mode srue: cuteulemnemnrmre 


LIST OF ILLUSTRATIONS 


Section Page 
V MAINTENANCE (Cont.) 
5-138. Troubleshooting the Switching 
Logic and Helix Control 
Input Circuit - +++ +++. .e. 5-49 
5-140. Troubleshooting Converter 
Assembly AQ... +. sess 5-49 
5-144. Troubleshooting Harmonic 
Generator Assy A6 and 
2 Gc Mixer Assy A7 .-..... 5-52 
5-146. Troubleshooting 2 Gc IF 
Amplifier A5 ..........-. 5-52 
5-148. Troubleshooting Phase- Lock 
Loop «+++ +++ ee 6 © we ww 5-52 
5-150. Working on Lock Assembly 
AES IAS GonCRU RS Se ARE WEE 5-52 
5-152. 10-Mc Oscillator Drive. .... 5-52 
5-154. 10- Mc Voltage- Tuned 
Oscillator /Discriminator 5-52 
5-156. Sampler Assembly A23 ---.-- 5-52 
5-158. Pulse Amplifier .----.-+-+.-.-. 5-52 
5-161. 7-CPS Oscillator /Differential 
Amplifier «+++ ++++«ses-s 5-52 
5-163. Relay Checks -+++++s+ee-s 5-52 
5-164. Helix Overload Relay K4 5-52 
5-168. Filament Overload 
Relay K38 - ++ ++ +++ eee 5-55 
0-169. Time Delay Relay Kl --+--+-- 5-55 
5-170. Parts Location. -+++-++-+-+.- 5-55 
5-172. Circuit Board Extenders. --+.--- 5-55 
5-174. Troubleshooting Transistors 5-55 
0-180. Repair and Replacements - +--+ - 5-57 
5-182. Backward Wave Oscillator Tube - 5-57 
5-183. Older BWO Tube-.-------. 5-57 
5-187. BWOReplacement........ 5-58 
5-191. Replacement of Diode A3CR1 5-61 
5-194. Replacement of A3R1 ....... 5-61 
Number Title Page 
1-1. Model 8551B Spectrum Analyzer - 
RP ESCCEION bette) te has ets ps) Mor ueitinn wie 5 1-0 
2-1 Installation Connectors, Model 851B/ 
8551B Spectrum Analyzer -+-+-+-+=+-. 2-2 
2-2. Rack-Mounting Procedure, 8551B 2-6 
3-1 Front Panel Controls, Connectors, 
and Indicators -++++s-+-*eree-s 3-2 
3-2. Switches and Connectors, Rear Panel: - 3-9 
3-3. Initial Operating Procedure for 
10.1-Mc to 12.4-Gc Inputs, 
Model 851B/8551B Spectrum 
Analyzer - + + ++ sss * © ee ee ss 3-10 
3-4. Stabilized Operation: --+-++-++-+-+:+-> 3-11 
3-5. Determining Frequency of Input 3-12 
3-6. Initial Operating Procedure 
for 10-Gc to 40-Gc Inputs --+-+-:<+:-> 3-13 
3-7 Typical Connections and Operating 
Procedure when Substituting External 
Sweep Oscillator for 8551B BWO, 
Coaxial Ranges- ++ ++ ++seeees p sei 


02435-1 


Number 
3-8. 


3-9. 


ee oleate es ll gal aa ea as a 


Title 
Typical Connections and Operating 

Procedure when Substituting Ex- 
ternal Sweep Oscillator for 

8551B BWO, Waveguide Ranges ++: ° 
Initial Operating Procedure for 

10.1-Mc to 12.4-Gc Inputs, 

Model 852A/8551B Spectrum 

Analyzer nes SUP elt 6). romney ek tepetmre daW Leen sess 
Overall Block Diagram +++ +++ «es - 
RF Input Circuits 
Converter Circuits 
Switching Logic 
Helix Control (Power Supply) Input - - - 
Helix Control (Power Supply) 
Reference Oscillator/Discriminator - - 
Sampler /Search Oscillator Circuits 
Primary Power Circuits --+-+-*:+:+:-> 
Low Voltage Power Supplies 
Phase Lock Block Diagram+::+::+°*°: > 
Simplified Switching Logic Diagram 


@ 0G 0 PO. Rie Venere? visi! 66) 5s 


ee) 0 / ene. COP eke ee) fe e's 


' 
FPrRrPODOADUKHLWNH 


Lo  ) 


Page 


List of Illustrations 
List of Tables 


Model 8551B 


LIST OF ILLUSTRATIONS (Cont.) 


Number Title 
5-1. Measurement Setup, Frequency 
Linearity Check - + +++ +++ eees 
5-2. Measurement Setup, Tuning Accuracy 
(Qvale oo SiG 6 Gao GONG O 5 Go Oiiceceg 
5-3. Setup for Measuring BWO Power 
at 8551 Rear Panel Output --+-+--+-- 
5-4. Measurement Setup, Low-Voltage 
Power Supplies atiksM felpee Muol eM ciahoniet celntelaties cc 
5-5. Measurement Setup, BWO Frequency 
Calibration; 855 lies ie te peti + ti 8 
5-6. Setup for 180-Mc Adjustments ----- 
5-7. Setup for Measuring 180-Mc Oscil- 
lator Frequency and Diode A7CR1 
GuPrrent mm io cee ecmeoumelg eRe Mraimenive: s) Mette. 
5-8 Location of Adjustments in AQ 
Converter Assembly -++-++-+++-s- 
5-9. Setup for 200-20 Mc Mixer Assembly 
Adjustments +--+ ++ 2+ ee ee eae 
5-10. Setup, 200 Mc-IF Noise Figure 
Wy keevetibwsioayeans o a 4°46 & loo & 5 6 o oc 
5-11. Setup, 2 Gc Mixer A7 Noise Figure 
WEG CEINENE eo) dooms oon A'S a Bi oes 
5-12. Setup, 2 Gc IF Amplifier A5 Noise 
Wikeeisuresnanenieo 6 oo 56 6 6-5 ofp ooo 
0-13. Using 2 Gc IF Tuning Driver --.-...- 
5-14. Lock Assy A15 Ready for Adjustment. . 
5-15. Test Points for Lock Assembly 
Adjustments - +++ s+. ++ ee eevee 
5-16. Adjustment of Sweep Ramp, Phase- 
TeOCK Giulia wee tol einish t's be elon te 
5-17. Lock Assembly A15 and Sampler 
Assembly A23, Model 8551B+---+--- 
5-18. Limits, Lock Assembly Noise 
Sideband Check = + «© © «© © « «© « « « « « 
9-19. BWO Connections ++ +++ +++-++s-s 
5-20. Setup, 8551 BWO Ripple Voltage 
Measurement: + «= © © © © © © « « e « « 
5-21. Setup, SPECTRUM WIDTH and 
A13V1 Reference Differential 
Amplifier Check -+:+*++++++-+-e- 
5-22. Setup for Checking Helix Overload 
Relay K4, INN OO tio od oO fa iden ¢ 
0-23. Shorting out LV Series Regulator 
Q1-Q2-Q3 for 8551 Relay K3 Check. . 
5-24. Transistor Biasing and Typical 
Amplifier Characteristics --.-.-.+.-. 
0-25. Arrangement of Diode A3CR1--.-.-.. 
0-26. Coax Mixer Assy A3, Exploded View - - 
0-27. 2 Gc IF Amplifier Assembly A5, 
Cutaway View- +--+ ++ +++ eee ee 
5-28. Input Attenuator Assembly Al, 
Di oyle Walaniy G6 Oho OFG OG Obeid, cho OF 
0-29. Portion of Front Panel Rear, to 
Show R6, TUNE Clutch Gear Assy, 
PHO SWOMV ARKO Nes. CO OO do oo b Bim oC 
59-30. Setscrew-hold Locator in TUNE 
Clutch Gear Assy: + +++ ++++ee-s 
5-31. Portion of Rear of Front Panel, 
Frequency Scale Drum Removed 
to Show Mounting of Gain- 
Compensating Switch S4 --+-+-+-+.-- 
0-32. Sampler Assembly A23, Component 
Identification « - «© «© « «© « «+ « « « « « « 
iv 


Page 


Number Title Page 
5-33. Slide Panel Detail .....-++--+-ee-s 5-71 
5-34. Portion of Rear of Front Panel -..-.-.-- 5-72 
6-1. Input Attenuator Assembly Al------ 6-2 
6-2. Mixer/Coupler Assembly A2 ---+->: > 6-4 
6-3. Coaxial Mixer Assembly A3- +--+: - 6-5 
6-4. 2GcIF Amplifier Assembly A5-:-:+-:- 6-6 
6-5. Fan Motor Assembly BIMP1 --+-+-::-:-: 6-7 
6-6. Harmonic Generator Assembly A6 6-7 
6-7. 2Gc Mixer Assembly A7 --+-+++> > 6-8 
6-8. Dial Drive Assembly, Component 

Identification - +++ +++ ++ +see-s 6-30 
T-1 Model 8551B RF Section, Block 

Diagram +++ +++ + ee ee ee eee eM 
7-2 Top View, Cover Removed --+-+-+= +s 7-14 
7-3. Bottom View, Cover Removed: ---- - 7-15 
7-4. Rear of Front Panel. .-...-+-+-+2s-s 7-16 
7-5. Interior Views as Seen from Bottom 

of 8551, Component Identification --- 7-18 
7-6. |Top View to Show Cabling, Converter 

and Lock Assemblies Removed 7-19 
7-7. Portion of Bottom of 8551, Cabling 

and Component Identification -.... 7-20 
7-8. Meter Board Assembly A21, Compo- 

nent Identification (Prefix all 

designations with A21)........-. 7-21 
7-9. Interior of 8551, Bottom View, 

Component Identification: -+-++-+-+-+- 7-21 
7-10. SIGNAL IDENTIFIER Switch A10 - +--+ 7-22 
7-11. FREQUENCY (GC) Switch All -----: 7-23 
7-12. SPECTRUM WIDTH Switch Al2----:-- 7-24 
7-13. Input Attenuator Assembly Al-----:- 7-26 
7-14. Mixer/Coupler Assembly A2 ------> 7-26 
7-15. RF Input Schematic, 8551B --:+-+--> 7-27 
7-16. Circuit Boards for 200-Mc IF 

Amplifier A9A1 and 200-20 Mc 

Mixer A9A2, Model 8551- ++ +++: > 7-28 
7-17. Circuit Boards for 180 Mc Osc AQ9A3, 

180 Mc Buffer AQA4 +++ +++ eee - 7-29 
7-18. Converter Schematic, 8551B --:+-:+-=:-> 7-29 
7-19. Converter Assembly A9, Top Cover 

RemOviedieeee come 2e) ve cele Pell ole) 6 (ol netcime 7=30 
7-20. Converter Assembly A9, Bottom 

View, Casting Cover Removed: --:-: - 7+31 
7-21. Switching Logic Schematic, 8551B 7-31 
7-22. Lock Assembly A15--.--+....... 7-32 
7-23. 10Mc Osc/Disc. Board A1I5A1 ..... 7-32 
7-24. Portion of Under Side of Lock 

Assembly A15, Bottom Cover 

RemoOviediecmeniecs tis: site) 0 «1c clue HemmCnE ass 
7-25. Circuit Board for Pulse Amplifier 

A15A4 (On under side of Lock 

Assembly A15)---+-++--s.-+ss22-e-s eB: 
7-26. 10 Mc Oscillator /Discriminator 

Schematic, 8551B- --+++-+++-ee+-e- 7-33 
7-27. Circuit Board for Sample/Search 

Drive Assembly Al4 +--+ +++ sees. 7-34 
7-28. STABILIZATION Switch A24 and 

Gain- Compensating Switch S4 ----:- 7-35 
7-29. Sampler/Search Drive Schematics, 

BRET Bicctisned oteaarodtamentanes Py Ce 


02435-1 


Model 8551B 


Number Title Page 
7-30. Component Side, Circuit Board 

for Helix Control 

ASSCMDIM ATS ede te, wale ere ee eh ss 7-36 
7-31. Circuit Side, Circuit Board 

for Helix Control . 

Assembly Al3 .. 2.1% se eevee 37 
7-32. Helix Control me Schematic 

BD Pee me ection oro Mlatetes (ays ees sia! Srey re (= 37 
7-33. Circuit Board for HV Time Delay 

Assembly;A164.45) | chs 208 Bownsies @ 7-38 
7-34. Circuit Board for Helix Voltage 

DNS WCGMs Sere ek el oiie wiiei le ieateine * Ge 7-39 
7-35. Helix Control Schematic, 8551B 7-39 
7-36. Circuit Board for LV Rectifier 

Assembly A18 «+ «++ es ss 6 es F-40 
Number Title Page 
MEE SOC CITIICATIONS! «16 fee 206) 6s ss 6 oes 1-1 
i=2, Accessories Available .......4.. 1-3 
Jr accessories Supplied -.. . . . 16+ % 1-4 
2-1 Remtive Gain Check 6... es iw 6 ws 2-5 
3-1 Optimum 851 I.F. BANDWIDTH 

Settings for 8551 SPECTRUM WIDTH 

and 851 SWEEP WIDTH Settings 3-1 
3-2. Maximum Input Powers for < 1 dB 

Signal Compression .......... 3-5 
3-3. Permissible TUNE vs SPECTRUM 

WDD OOtlINOS etre ale 2 So a oes Yeo 3-5 
3-4. Upper Limits for Stabilized Operation . 3-8 
4-1 Spectrum Width Control Attenuation 

STOPS TO TGS ALAIN 6) ott en oar er ae 4-22 
4-2. Frequency Control Attenuation 

STATURE NAS “2ST Sy oe DORN A an 4-22 
5-1. Test Equipment Required.......+ 5-2 
5-2. Test Accessories Required....... 5-4 
5-3. Front Panel Checks ......-+.-+.-s 5-6 
5-4, HP Signal Generators, 10 Mc to11Gc . 5-6 
5-5. Sweep Linearity Check, Unstabilized.. 5-8 
5-6. Tuning Accuracy Check Data ...... 5-8 
5-7. Test Equipment Suitable for 

Sensitivity-Check Setups. ...--+.+.-- 5-9 
5-8. Frequency Response Check Data -. . 5-11 
5-9. Schematic Location of Controls, 

Switches, Indicators, and 

Connectors, 8551B....-+-+- +e ees 5-14 
5-10. Performance Test Card. ...-+-+-+.-s 5- 14a 
5-11. Measurement Data, Low-Voltage 

Power Supplies, 8551 ... +--+ +e-e-s 5-16 
5-12. Helix Sweep Voltage Limit 

Adjustments << 21s). 602.6 «.s ; 5-18 - 
5-13. Helix Voltage Shaping Adjustment 

BAIR CA RS) i er arene ee eee 5-18 
5-14. Check and Adjustment Test Card... .5-30a 
5-15. Assemblies to Schematics and Cir- 

cuit Board/Assembly Illustrations 5-31 
02435-1 


List of Illustrations 
List of Tables 


LIST OF ILLUSTRATIONS (Cont.) 


LIST OF TABLES 


Number Title 
7-37. LV Rectifier Assembly A18 and 
Transistors Q1-Q6, 
Component Identification -°**:*:*°° 
7-38. Primary Power Schematic, 8551B °° ° 
7-39. Component Side, Circuit Board 
for LV Power Supply A1l9 -***:°:° 
7-40. Circuit Side, Circuit Board 
for LV Power Supply Al9 -:*:::° 
7-41. LV Power Supply Schematic, 8551B 
7-42. Top View, LV Series Regulator 
Assembly A20 +--+ sss eeeeee? 
7-43. Bottom View, LV Series Regulator 
Assembly A20 --*- +e esse? 
7-44. Component Side, Circuit Board 


for Bias Generator A25 


Number Title 
5-16. General Troubleshooting Reference 

lfavyorerosnmlolae to ol Oko GME Gi 5.6. Ue 
0-17. Trouble Localization Chart, Initial... 
5-18. Trouble Localization Chart, Receiver 
0-19. Trouble Localization Chart, 

BWO Sweep Circuits... . s « s/s ues 
0-20. Trouble Localization Chart, 

Phase-Locki Loop: « «s+. sw sees 
5-21. Functional Troubleshooting Chart 
0-22. Connection Point, Q1-Q6 Base- 

Emitter Forward Bias Check ..... 
5-23. Resistances to Ground, 8551 Power 

SUE CS ctr a ech oh ele. <5)! «Ohne 
5-24. Troubleshooting Chart, LV Power 

SUDOIICS eeu rere «kets ire, «(ore heaters 
0-25. Resistor Substitution Data, Stewart 

BWOsCOORD ie elie Ua. ay 4 o Ve non an ane 
5-26. BWO Ripple Voltage Limits. ...... 
5-27. Localization Chart, BWO Power 

PUPP LESS Ge Ue aie) 0. 6 sie cee et mats 
5-28. Test Data for SPECTRUM WIDTH 

NE CKimercratac uch © colic 2 kins, <aeeiees es emma 
5-29. Test Data for 1/n Attenuator Check 
5-30. Localization Chart, Harmonic 

Generator A6/2 Gc Mixer AT ..... 
5-31. Localization Chart, 10 Mc Voltage- 

Tuned Oscillator /Discriminator... . 
5-32. Typical Data for Out-of-Circuit 

Transistor Resistance Measurement 
5-33. Safe Ohmmeter Ranges for Transistor 

Resistance Measurements ....... 
5-34. Repair and Replacement Information. . 
5-35. Mounting Hardware, Transistors 

(A) Ay Se ene arn a a cae : 
5-36. Etched Circuit Soldering Equipment 
5-37. Adjustments Required Following 

Transistor Replacement........ 
5-38, Adjustments Required Following 

Tube Replacement ......-..see-. 
5-39. Table of Factory-Selected 

Components Syl) a GG. POF OO ee ee 


List of Tables 


Model 8551B 


LIST OF TABLES (Cont.) 


Number Title 
6-1. 8551B Reference Designation 
Index, ‘Generales, tarmramemers «+. 
6-2. 8551B Reference Designation 
Index, Converter Assembly A9..... 
6-3 8551B Reference Designation 
Index, Lock Assembly A1S)) fo... 
6=4:.° Replaceable; Partsyy a) Oke we aes, 
6-5. ° Code List of Manufacturers ye. 7.0... . 
7-1 Waveforni Chart’, eause rere. <> 
7-2 Chassis Parts Locator en aonie. « 
7-3 Connections, Al4 Search Drive 
Assembly board, cimvarsaemeraholes 
7-4 Connections, SIGNAL IDENTIFIER 
SWitch’A 10 T.8ic0— ta ce eaeamrmreneen es ce. Nasa 
7-5. Symbols Used on Schematic Diagrams 
7-6. Connections, 200 Mc IF Amplifier 
Board Al, Converter Assembly A9 
vi 


Page 


Number Title Page 
7-7. Connections, 200-20 Mc Mixer Board 

A2, Converter Assembly AQ ...... 7-28 
7-8, Connections, 180 Mc Oscillator Board 

A3, Converter Assembly AQ ...... 7-29 
7-9. Connections, Buffer Amplifier Board 

A4, Converter Assembly AQ ...... 7-29 
7-10. Notes for Sampler /Search Drive 

ScheMatlCrwawaw st Mise eh. a 7-35 
7-11. Connections, A13 Helix Control 

AssemblysBboardi,. ys... Sse eee 7-37 
7-12. Connections, Al6 HV Time Delay 

Assembly Board i. 6000 ee 7-38 
7-13. Connections, A19 LV Rectifier 

Assemblyain wi iaee 4 is l2\. 3 7-40 
7-14. Notes for Model 8551 Primary Power 

OCHOMAliCz wre eee es eos SO. by oe 7-41 
7-15. Connections, A19 LV Power Supply 

BOArQs acetic ss sa, 7-42 


02435-1 


Digitized by the Internet Archive 
in 2024 with funding from 
Amateur Radio Digital Communications, Grant 151 


https://archive.org/details/no8551b00unse 


Section I 
Figure 1-1 


1-0 


: 
i 
i 
: 
iy 


RUERES 


Fo BBE 


NO ee 
aon 


AE 


A980 SE OE 


85% 


Rae 
CRA 


ayio¥ pee nee REAR 


BIE 


ae Oe 


AEs ROBEY 
Se ew 


cab SE 


OS 
ae ss 
a 


Le 


ee. ee 


oe 
Se 


teeirtty seppees seis, 


Pen 
heen 


Nay 


Figure 1-1. Model 8551B Spectrum Analyzer - RF Section 
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SECTION | 
GENERAL INFORMATION 


1-1. INTRODUCTION. for a 10-kc IF bandwidth), Analyzer sensitivity is at 
1-2. The Model 8551B (Figure 1-1) is the RF Section least -65 dBm at the highest frequency. If an external 


of the Hewlett-Packard Spectrum Analyzer; the Display mens tgp cere ee a a ante rnal local 
Section is the Model 851B. Together they comprise a oscillator (LO) so that fundamental frequencies may 


receiver that electronically scans an input signal and te ae ee Ms a ep 
presents a calibrated spectrum display of up to 2 Ge. BES ROS S1R2e (2b tne anes A Fe caren. 
Analyzer input range is from 10.1 Mc to 40 Gc, dynamic 


range is 60 dB, image separation is 4 Gc, and functions 1-3. The 851B Display Section, an oscilloscope with 
are calibrated. When the 8551 internal backward-wave wide dynamic range and other useful features, is des- 
oscillator (BWO) is used for harmonic mixing (851 set cribed in a separate Operating and Service Manual. 


Table 1-1. Specifications 
(When Connected to 851B Display Section) 


COAXIAL INPUT CHARACTERISTICS RF Input Attenuator: 0 to 60 dB in 10-dB steps 

(attenuator residual loss and flatness character- 

Frequency Range: 10.1 Mc to 12.4 Gc. Input con- istics included in sensitivity and frequency re- 

nector, type N female. sponse specifications). Input ac coupled; maxi- 

Signal power + noise power _ elie ibid voltage: 50V on 0-dB setting, 7V on all 
noise power 


IF bandwidth): Maximum Input Power (for 1dB signal compression); 
10.1 Mc to 100 Mc, -98 dBm, fundamental mixing Input Atten Typical Max Input (dBm) 
100 Mc to 1.8 Gc, -100 dBm, fundamental mixing Setting (dB) (peak or average) 
1.9 to 4.2 Gc, -100 dBm, fundamental mixing (using 0 

200 Mc Ist IF) 

2.4 to 4.1 Gc, -90 dBm, second harmonic mixing 
4.1 to 6 Gc, -100 dBm, fundamental mixing 
6 to 8 Gc, -88 dBm, third harmonic mixing 
8 to 10 Gc, -91 dBm, second harmonic mixing 
10 to 12.0 Gc, -85 dBm, third harmonic mixing 
With source stability better than 1 kc, greater sen- 
sitivity can be achieved using narrower IF band- 
width. 


Sensitivity ( 


Mixer Diode: Standard IN4603 replaceable from 
the front panel. 


WAVEGUIDE INPUT CHARACTERISTICS 


Frequency Range: 8.2 to 40 Gc (accessory mixers 


“and adapters required). 
Image Separation: 4 Gc (2 Gc First IF: 400 Mc and adapters required) 


separation when using 200 Mc IF). signal power + noise power 
noise power 
Residual Responses (no input signal): Less than IF bandwidth): 
-90 dBm referred to signal input on fundamental 8.2 to 18 Gc, -80 dBm 
mixing (-85 dBm when LO is within 60 Mc of 2 or 18 to 26.5 Gc, -75 dBm 


4 Gc). 26.5 to 40 Gc, -65 dBm 


Sensitivity ( = 2310 ke 


Frequency Response, Coaxial Input (includes mixer and RF attenuator response with attenuator setting >10 dB): 


Mixing Mode Relative Gain Flatness, Flatness, 
Frequency Range (approx) ** full range 100 Mc 


10.1 to 100 Mc 0 dB +2.0 dB +2.0 dB 
100 Mc to 1.8 Ge 0 dB +1.5 dB +1.0 dB 
128 to 4.2 Ge 0 dB +3.5 dB +2.0 dB 
2.4 to 4.1 Ge -7 dB +2.5 dB +2.0 dB 
4.1to6 Gc 0 dB +1.5 dB +1.0 dB’ 
6 to 8 Gc -11dB +2.0 dB +1.5 dB 
8 to 10 Gc -7d0B +2.0dB +1.5 dB 
10 to 12.0 Gc -12 dB +3.5 dB +2.0 dB 


SPREE 


*n = LO harmonic. Normal operating range specified; fullrange approximately same performance. 
**The relative displayed amplitudes of equal-amplitude input signals for the various harmonic mixing modes. 
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Model 8551B 


Table 1-1. Specifications (Cont.) 


Maximum Input Power (for 1dB signal compression): 


8.2 to 12.4 Gc (using 11521A Mixer) typically 
-15 dBm peak or average. 


12.4 to 40 Ge (using 11517A Mixer) typically 
-15 dBm peak or average. 


External Mixer Input Connector: BNC female; LO 
power to mixer and 2 GC IF signal from mixer use 


this connector. 


RF SWEEP, FIRST LOCAL OSCILLATOR 
(LO), AND RF TUNING CHARACTERISTICS 


Spectrum Width: 10 calibrated spectrum widths from 
100 kc to 2 Gc in a 1, 3, 10 sequence to 1 Gc. Ver- 
nier allows continuous adjustment between cali- 
brated ranges and can be used to reduce width to 
0. Displayed over 10-cm horizontal span on 851B 
Display Section CRT. 


Swept Frequency Linearity: Spectrum widths 200 

Mc/cm to 3 Mc/cm: Frequency error between two 
points onthe display is less than +10%+3 Mc of the 
indicated frequency separation between the two 
points. 
Spectrum widths 1 Mc/cm to 10 kc/cm (stabilized 
tuning mode); Frequency error between two points 
on the display is less than +5% of the indicated 
frequency separation between the two points. 


First Local Oscillator: 2- to 4-Gc backward-wave 


oscillator (BWO). 


Tuning Accuracy: +1% of LO fundamental or 
harmonic. 


Tuning Modes: Selectable continuous coarse, fine, 
and stabilized (phase-locked) tuning determines 
center frequency about which first LO is swept. 
Tuning is accomplished with single front panel 
TUNE control (use FREQ VERNIER control for 
precision when in stabilized tuning mode; vernier 
tuning range, 100 kc). 

Frequency change of LO fundamental is 200 Mc 
per revolution of TUNE controlfor COARSE, 10 Mc 
per revolution for FINE. 


LO Stabilization Range: First LO can be phase- 
locked to internal voltage-tuned reference oscil- 
lator. LO tracks reference oscillator sweep for 
spectrum widths up to N x 10 Mc (N = harmonic 
number). 


Stabilized Tuning: Internal reference oscillator 
automatically tracks with TUNE control over full 
LO range to retain stabilization at any LO fre- 
quency. Frequency change of LO fundamental is 
10 Mc per revolution of the TUNE control. FREQ 
VERNIER control (100 kc tuning range) increases 
precision. 


LO Characteristics: 


Residual FM: Less than 1 kc (p-p) when LO sta- 
bilized; typically less than 40 ke (p-p) when LO 
not stabilized. 


1-2 


Noise Sidebands: More than 60 dB below CW sig- 
nal level 90 kc or more away from signal, using 
fundamental mixing. 


Auxiliary RF Output: Approximately 20 mW avail- 
able at rear panel Type N female connector for 
use with other equipment (e.g. , frequency counter, 
wavemeter). Requires nominal 50-ohm load im- 
pedance; coaxial termination furnished. 


SIGNAL IDENTIFICATION AND 
SELF-CHECK CHARACTERISTICS 


Signal Identifier: Signal identifier consists of two 
continuous switches. Outer rotary switch intro- 
duces precise frequency offsets to permit exact 
determination of LO harmonic number used for 
mixing. Direction of display shift indicates whether 
signal frequency is higher or lower than LO har- 
monic. Inner pushbutton switch permits reestab- 
lishment of reference position to facilitate identi- 
fication of drifting signals. 


Self-Check: First IF of 2 Gc permits use of swept 
LO (tuned to 2 Gc) for calibration, alignment, and 
general performance checks. Stabilized LO pro- 
vides swept RF signal with very high linearity over 
10-Mc range for IF bandwidth calibrations. 


GENERAL 


IF Output Center Frequency: 20 Mc (at rear panel 
BNC female connector for use with 851B Display 
Section). 


RFI: Conducted and radiated leakage limits are 
below those specified in MIL-I-16910C when RF 
and Display Sections are fastened together with 
supplied joining kit. 


Power: 115 or 230 volts +10%, 50 to 60 cps, less 
than 275 watts (less than 330 watts, total, when 
851B Display Section power supplied through 8551B 
rear panel switched line output). 


Weight: Net 88 lb (39,6kg). Shipping, 134 lb 
(60, 3 kg). 


Dimensions: 


NOTE 16 (425) 


DIMENSIONS IN INCHES AND (MILLIMETERS) 

@ ElA RACK HEIGHT (INCLUDING FILLER STRIP) 
FOR CABINET HEIGHT (INCLUDING FEET) AOD 
2% (8) To EIA RACK HEIGHT 


@Rear APRON RECESS 


19 (483) 


Accessory Items Furnished: See Table 1-3. 


Accessory Items Available: See Table 1-2. 
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Table 1-2. Accessories Available 


11517A 
11521A Waveguide Mixer 
hp 10503A Coaxial Cable terminated with BNC male connectors 
supplied with Mixer 


11518A Adapter For mating 11517A Waveguide Mixer to P-band (12.4 to 
18.0 Gc) system 

11519A Adapter For mating 11517A Waveguide Mixer to K-band (18.0 to 
26.5 Gc) system 

11520A Adapter For mating 11517A Waveguide Mixer to R-band (26.5 to 
40 Gc) system 

8406A Frequency Comb For calibrating spectrum -width function; generates pre- 

Generator cision markers with 1-, 10-, and 100-Mc spacing. 


*8430A Bandpass Filter Pass band: 1 -2 Gc 
*8431A Bandpass Filter Pass band: 2 - 4 Gc 
*8432A Bandpass Filter Pass band: 4 - 6 Gc 


Waveguide Mixer Mixes inputs from 12.4 to 40 Ge with frequencies from 


first LO (BWO) 


hp 10503A Coaxial Cable terminated with BNC male connector 
supplied with Mixer 


Mixes inputs from 8.2 to 12.4 Gc with frequencies from 
first LO (BWO) 


*8433A Bandpass Filter Pass band: 6 - 8 Gc 
*8434A Bandpass Filter Pass band: 8 - 10 Gc 
*8435A Bandpass Filter Pass band: 4 - 8 Gc 


*8436A Bandpass Filter Pass band: 8 - 12.4 Ge 
*8439A 2 Ge Notch Filter Prevents base-line lift, resulting from 2-Gc signal, 
reaching 2 Gc IF Amplifier (see Note in Paragraph 3-21). 
8441A Preselector Voltage-tunable bandpass filter; tracks selected analyzer 
tuning response. 


*8442A 20 Mc Crystal Filter Skirt selectivity extremely good -- passband less than 
10 ke 60 dB down. 
Low-pass Filter 360A cuts off at 700 Mc, 360B cuts off at 1200 Mc. 


*362A series Acts like bandpass when used with waveguide; available 


for X, P, K, R bands; eliminates signals outside 
normal waveguide band. 

* For applications information, see Application Note 63A, Paragraph 4, HOW TO GET BEST 

PERFORMANCE BY USE OF FILTERS; bandpass filters discussed in AN 63, in section on 

RADIO FREQUENCY INTERFERENCE TESTING, Paragraph B. 


Low-pass Filter 


1-4. DESCRIPTION. mixed with both the fundamental and the harmonic out- 
put of this oscillator, and the product is passed to a 
narrow-band 2-Gc IF amplifier. This arrangement of 
the input virtually eliminates spurious signals. (To 
reduce spurious signals further, bandpass filters that 


1-5. The 8551B RFSectionis a receiver that converts 
an input signal to an IF of 20 Mc. The 20-Mc IF is 
carried by external cable to the 851B Display Section. 


1-6. The Analyzer obtains its broad spectrum by using attenuate out-of-band signals at least 45 dB are avail- 
as the first local oscillator (LO) a backward-wave able for use in the 8551B input; see Table 1-2.) Since 
oscillator (BWO) that generates swept bands of fre- the BWO used as the first local oscillator is an elec- 
quencies in the 2- to 4-Gc range. The input signal is trically tuned device, the problems of backlash and 
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Paragraphs 1-7 to 1-12 


Table 1-3. Accessories Supplied 


08551-6038 CONTROL cable 14-conductor 18-inch shielded cable terminated at each 
end with 14-pin connectors 
08551-6014 (2) Sweep and IF cables 13-inch tri-shield coaxial cable terminated at each end 
with BNC male connectors 
08551-6013 2GC cable 9-inch coaxial cable terminated with BNC male connectors 
08551-6012 200MC cable 7-1/2 inch coaxial cable terminated with 
BNC male connectors 
8120-0078 Standard 3-conductor, 7-1/2 foot NEMA power 
cable 


08551-6135 


Rack Mounting Kit 


Hardware and parts for mounting 8551B in 
19-inch rack 


08551-6123 (2) 15-pin extender Extends instrument connections to circuit board 
while testing and/or adjusting 

08551-6122 22-pin extender Extends instrument connections to circuit board 
while testing and/or adjusting 


- 5060-0216 Kit-Joining Bracket Straps RF and Display together, to provide a common 
ground 


1250-0207 


resettability, inherent in mechanically-tuned oscil- 
lators, are avoided. 


1-7. Since BWO harmonics as well as the 2- to 4-Gc 
fundamental are used for mixing, far more than a 2 Ge 
frequency spectrum can appear on the display. This 
extended spectrum feature of the analyzer makes it 
useful for a number of applications. Although the ex- 
tended spectrum is not calibrated, the frequency of 
any response displayed can be determined with the 
8551B signal identifier. 


1-8. The 8551B coaxial attenuator contributes to oper - 
ating simplicity because insertion loss is low and fre- 
quency response is sufficiently flat that the attenuator 
can remain in the signal path at all times without de- 
creasing maximum sensitivity. The attenuator, which 
is inthe coaxial input, provides up to 60 dB attenuation 
in 10-dB steps, can handle up to 1 watt, and has zero 
insertion loss at 10 Mc and less than 2 dBloss at 10Gc. 


1-9. For inputs between 8.2 Gc and 40 Gc, external 
waveguide mixers are used with the 8551B. Two mixers 
are available, one for X band (8.2 to 12.4 Gc), and one 
for P, K, and R bands (12.4 to40 Gc). Taper sections 
are available to adapt the high-frequency mixer to P, 
K, and R band systems and signal sources. To avoid 


1-4 


Coaxial Termination 50-ohm coaxial load 


the problem of fitting the analyzer into waveguide sys- 
tems, the output of the waveguide mixer is brought out 
to a BNC connector, and connection is made to the 
8551B via coaxial cable. 


1-10. APPLICATIONS. 

1-11. Application Notes 63, 63A and 63B discuss how 
to use the analyzer and interpret the displays; these 
Notes can be obtained through the Hewlett-Packard 
Sales Offices in your area. A very brief discussion 
of a few of the many uses for the analyzer follows: 


1-12. The wide spectrum that is displayed makes the 
analyzer useful for applications such as adjustment of 
signal sources, observation of sidebands, detection of 
spurious signals, calibration of attenuators and wave- 
meters, determining filter Q, and investigating the 
bandpass characteristic of filters. When analyzing a 
signal source at 200 Mc, for example, both the funda- 
mental and the fourth harmonic are well within the 
range of the instrument. Since both signals appear 
on the display, the source can be adjusted while the 
effects of any adjustments can be observed on both sig- 
nals simultaneously. Wide spectrums are especially 
valuable in spectrum signature work; passive filters 
can be used as preselectors to eliminate unwanted 
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signals. Use of the analyzer also simplifies adjustment 
of the harmonic generators used in frequency synthesis 
or phase-lock systems because it is easy to see and 
adjust for discontinuities over extended frequency 
spectrum. 


1-13. Wide image separation and a calibrated display 
diminish the ambiguity that has interfered with the 
effectiveness of spectrum analysis displays inthe past. 
Although the calibrated display isa full 2 Gc, there 
are no images; the first IF is 2 Gc, which gives an 
image separation of 4 Gc (except for a narrow band of 
frequencies near 2 Gc -- image separation here is 
400 Mc). Since the position of the SPECTRUM WIDTH 
switch gives display calibration in frequency per centi- 
meter, there is no need for frequency markers. The 
frequency relation between responses appearing inthe 
display can be determined directly from the display, 
quickly and easily. 


02435-1 


Section I 
Paragraphs 1-13 to 1-16 


1-14. In many investigations, spectrum displays have 
been difficult to interpret because the frequency of the 
response is unknown. A signal identifier, built into 
the analyzer, permits the determination of the fre- 
quency of each response by indicating the harmonic of 
the BWO with which each is beating. The frequency 
can then be read from the appropriate scale. 


1-15. BWO TUBE WARRANTY. 


1-16. The BWO tube used as the first local oscillator 
is not manufactured by the Hewlett-Packard Company. 
Separate terms of Warranty, specified by the tube 
manufacturer, apply to the performance of the BWO. 
Warranty claim and adjustment procedures are given 
on a warranty form at the rear of this manual. Use 
this form and follow claim instructions exactly as given 
when returning a BWO tube for warranty adjustment. 
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SECTION Il 
INSTALLATION 


2-1. INITIAL INSPECTION. 


2-2. MECHANICAL CHECK. Ifdamage tothe shipping 
carton is evident, ask the carrier's agent to be present 
when the instrument is unpacked. Inspect the instru- 
ment for mechanical damage suchas scratches, dents, 
or broken knobs. Also check the cushioning material 
for signs of severe stress. 


2-3. PERFORMANCE CHECK. The electrical per- 
formance of the 8551B should be verified as soon as 
possible after receipt. Perform installation procedures 
contained in Paragraphs 2-5 through 2-14 and establish 
figure -of-merit ratings as indicated in Paragraphs 2-15 
through 2-26. A detailed performance check suitable 
for incoming inspection is given in Paragraphs 5-8 
through 5-44. 


2-4. CLAIM FOR DAMAGE, If the 8551B is mechan- 
ically damaged or fails to meet specifications on re- 
ceipt, notify the carrier and the nearest Hewlett- 
Packard office immediately. (A list of field offices is 
at the back of this manual.) Retain the shipping carton 
and the packing material for the carrier's inspection. 
The field office will arrange for the repair or replace- 
ment of your instrument without waiting for the claim 
against the carrier to be settled. 


2-5. LOCATION. 


2-6. MAGNETIC INTERFERENCE. Do not locate the 
analyzer near a strong magnetic field; magnetic inter - 
ference can be detrimental to performance. 


Note 


The 8551B itself can be detrimental to other 
devices sensitive to magnetism since the 
8551B contains a permanent magnet; there- 
fore, there is a strong magnetic field within 
the instrument whether it is operating or not. 
Do not place devices sensitive to magnetism 
near the analyzer. 


2-7. COOLING SYSTEM. Allow at least a 3-inch 
clearance at the rear of the instrument for circulation 
of air. The 8551B uses forced-air cooling; filtered 
air is drawn into the cabinet by a fan and exhausted 
through a screened vent. Fan, filter, and screened 
vent are located on the rear of the instrument. 


a. To maintain adequate ventilation, inspect the air 
filter frequently, and clean the filter as soon as it 
appears to be even slightly dirty. 


b. The fan should be lubricated approximately every 
six months. 
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2-8. CONNECTIONS. 
2-9. Connect the two sections of the analyzer: 


a. Place the Model 851B Display Section on the 
Model 8551B RF Section. 


b. To obtain the best common ground for the two 
sections, strap them together with the plates provided 
in the joining kit supplied with the analyzer. General 
instructions are supplied with the kit. 


c. Sixcables and two coaxial terminations are sup- 
plied with the analyzer; connect these as indicated in 
Figure 2-1. : 


2-10. POWER REQUIREMENTS. 


2-11. POWER REQUIREMENTS. The analyzer can 
be operated from either 115 or 230 volts +10%, 50 to 
60 cycles and requires approximately 330 watts. The 
line input is applied to the Model 8551B RF Section, 
and power is extended to the 851B Display Section by 
external cable. (The initial operating procedure is 
given in Figure 3-3.) 


2-12. INPUT TRANSFORMER CONNECTIONS. Both 
sections are equipped with input transformers. Pri- 
mary windings on each input transformer can be con- 
nected in series or in parallel; changingfrom one type 
of connection to the other is by operation of a slide 
switch (115/230) located on the rear panel (see Fig- 
ure 3-2). Always check the setting of the slide switches 
in both sections before plugging the analyzer into a 
power source; the setting of the 115/230 switch must 
agree with the voltage of the power source. Refer to 
Figure 2-1 for sequence of the plug-in procedure. 


2-13. FUSES. The fuses installed at the factory are 
for 115-volt operation. When operating from 230 volts, 
use fuse of the value shown adjacent to the 230-volt 
position of the slide switch. 


2-14. POWER CABLE. To protect operating person- 
nel, the National Electrical Manufacturers' Association 
(NEMA) recommends that instrument panel and cabinet 
be grounded. The analyzer is equipped with a three- 
conductor power cable; the third conductor is the ground 
conductor, and when the cable is plugged into an appro- 
priate receptacle, the instrument is grounded. The 
offset pin onthe power cable three-prong connector is 
the ground connection. To preserve the protection 
feature when operating the instrument from a two- 
contact outlet, use a three-prong to two-prong adapter, 
and connect the green lead on the adapter to ground. 
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1. 08551-6070 Coaxial Termination; install in LO Set LINE to OFF. 
OUTPUT - TERMINATE IN 50 OHM. 
8551B line voltage switch: set for nominal volt- 
2. “Connect 2GC OUTPUT to 2GC IF INPUT. age of power source (set with blade of screw- 


driver); check that fuse is value marked adja- 
3. Connect 200 MHZ INPUT to OUTPUT. cent to selected setting. 


4,5. Gx) Connect SWEEP OUTPUT to SWEEP 851B line voltage switch: set to same setting 
INPUT. as set at 8551B line voltage switch; check that 
fuse is proper value for voltage set. 
6,7. () Connect IF OUTPUT to IF INPUT. 
LINE INPUT: Connect to 115/230V, 50- to 60- 
8,9. [_] Connect 851B CONTROL to 8551B CON- cps, 330-watt source. 
TROL. 
1250-0207 Coaxial Termination: install in EXT 
1021). IX Connect 8551B SWITCHED LINE OUTPUT MIXER INPUT when using internal mixing 
to 851B LINE INPUT. signal. 


Figure 2-1. Installation Connections, Model 851B/8551B Spectrum Analyzer (Sheet 1 of 2) 
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Figure 2-1. Installation Connections, Model 851B/8551B Spectrum Analyzer (Sheet 2 of 2) 
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2-15. ESTABLISHING FIGURE-OF-MERIT 
RATINGS. 


2-16. Immediately following the initial inspection, it 
is good practice to establish figure-of-merit ratings 
for your analyzer, one for the input diode in Mixer A3, 
and another for the BWO and the IF amplifiers which 
follow the input mixer. Space is leftin each procedure 
(Paragraphs 2-17 and 2-18), to record the figure ob- 
tained and frequency used in obtaining it. Throughout 
the life of the components for which these checks estab- 
lish a rating, the figure-of-merit can be used to deter - 
mine whether the circuits are performing at the level 
of excellence they had when shipped from the factory. 


2-17. CHECK OF BWO OUTPUT POWER AND 
IF AMPLIFIERS. 


Note: No input signal is required for this check. 


a. Follow steps 1 through 4 of the initial turn-on 
procedure, Figure 3-3, using the following settings: 


FREQUENCY(GC). . . .01-2 
SPECTRUM WIDTHIVERNIER’ . .\ 4 pula ee CAL 
SPECTRUM WIDTH. 1 MC/CM 
TUNE . set at 2.0 Gc on LOCAL OSC FREQ scale 
VERT DISPLAY. S.0.-40 80.) co. Ae ee BLOG, 
I.F.BANDWIDTH. . . 100KC 
I, F. VERNIER max ccw 


b. Adjust I, F. GAIN(DB) to obtain a full-scale pre- 
sentation on the CRT. 


c. I, F. GAIN(DB) setting 
scale presentation). 


(required for full- 


Note 


If later checks require more gain than that 
recordedin step c, the BWO has probably lost 
power output or the IF amplifiers are not 
functioning properly. 


2-18. INPUT DIODE. 


2-19. RELATIVE CONVERSION LOSS OF COAX 
MIXER ASSEMBLY 


2-20. EQUIPMENT REQUIRED. 


a. UHF Signal Generator (8614A): item 11in Table 
Bel: . 


b. Coaxial cable terminated with Type N male con- 
nectors (11500A): item H in Table 5-2. 


c. Adapter Type N female to BNC female connector 
(UG-349A/U): item AC in Table 5-2. 
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2-21. SETUP. 


a. Perform step 1 of the initial operating procedure, 
Figure 3-3. 


b. Set 851 controls as follows: 


SY NG og ike e3)oey Sue te Roe 5 (cee Sala a INT 
VERT DISPEAY 2... ree . ee eee LOG 
I.F. BANDWIDTH 100KC 
SWEE PeLIMD cures «one. 3 MILLISEC/CM 
c. Set 8551 controls as follows: 
FREQUENCY(GC) ae aes as. ee 8-18 
SPECTRUM WIDTH VERNIER........ CAL 
SPECTRUM WIDTH Sygate os se eke 1 MC/CM 
STABILIZATION, 23 ana se UNSTABILIZED 
TUNE... 3.8 Gc on LOCAL OSC FREQ(f,,0) Scale 
ATTENUATOR(DB).. fo 0... se 10 
SIGNAL IDENTIFIER(F,) Whit 6 ee be OFF 
LINES ag “g.eqieegeae 0 ees of cet ic ee ON 


2-22, PROCEDURE. 
a. Set signal generator for 2 Gc at -30 dBm. 
b. Connect signal generator to EXT MIXER INPUT. 


c. Tune signal generator for maximum display am- 
plitude on display CRT. 


d. On 851, adjust I.F. GAIN(DB) to position display 
onsome convenient reference, such asthe 10 dB axis. 


e. Unplug signal generator from EXT MIXER 
INPUT, and connect to INPUT. 


f, Set FREQUENCY(GC) to.01-2. Donot change any 
other controls on 851/8551 during the following steps. 


g. Tune signal generator to 1.8 Gc for maximum 
presentation on 851 CRT. (On 8614A, adjust AF to 
peak the analyzer display.) 


h. The difference in dB between the reference set 
in step (d) and the peak signal amplitude obtained in 
step (g) minus 10 dBis the relative conversion loss of 
Coax Mixer Assembly. 


i. Record. 
(1) Frequency setting of signal generator Ge. 


(2) Relative conversion loss of Coax Mixer 
dB. (Typical relative conversion loss 
value is 12 dB.) 


Note 


Later performance of this check will indicate 
if too much power has been applied to Input 
Diode A3CR1 during operation. If the rela- 
tive conversion loss is greater than that re- 
corded in step f, the diode is damaged. 


2-23. RELATIVE GAIN, HARMONIC MIXING. 

2-24, This check not only establishes a figure-of- merit 
rating for the diode in the input mixer, but provides 
useful operating information. The figure established 
is relative gain, with average gain at fundamental 
mixing as the reference. 


2-25. EQUIPMENT REQUIRED. The procedure re- 
quires signal generators with flat frequency response 
characteristics. Generators with leveled output are 


02435-1 


Model 8551B 


available in the 0.8- to 40-Gc frequency range. Gen- 
erators without leveled output should be calibrated and 
a correction curve prepared. 


a. UHF Signal Generator (8614A): item 11 in Table 
5-1. 


b. UHF Signal Generator (8616A): item 19 in Table 
see 


c. SHF Sweep Oscillator (8690A w/8693A/B and 
8694A/B RF Units): item 31 in Table 5-1. 


d. Fixed 10-dB Coaxial Attenuator (8491A-Option 
10): item 21 in Table 5-1. 


e. Cable Assembly, terminated w/TypeN male con- 
nectors (11500A): item H in Table 5-2. 


f. Power Meter and Thermistor Mount (431B and 
438A); item 15 in Table 5-1. 


g. Adapter, Type N female-to-female connector 
(UG-29B/U): item ZA in Table 5-2. 


2-26. PROCEDURE. 


a. Set: 
851 
NicheeDiomigA Yon 6 p08 8e 6 & 2 » « 3 oeReOG 
SGN Gomes se ese ee so se SS se eR 
Pee OBANDWEO UT 5 ss fk ke kt ee LEC 
SWEEP TIME . 3 MILLISEC/CM 
Pete GAIN(DB). >. 27". 
PRCTMCOMLT OL es cq) eG cs 3. a oe Mane 
outer control . about 60 
8551 
MIPBOURNCY(GC) <2 6 6. 8 .01-2/4-6 
TUNE 2% = . « + «*1.3 on Frequency Scale 
POMBE NUNEOR(D ED) (ise s gs « 2 6 eel 
STABILIZATION. UNSTABILIZED 
SUGINVNIG, IDJANMUBMIDIR, 4 4 BS ageee se 6 6 oONTID 
SPECTRUM WIDTH VERNIER. ..... .CAL 
SPECTRUM WIDTH . 100 MC/CM 


8614A, 8616A 
8690A . 


. for leveled CW output 


Sp icue .for leveled CW output; 
set to reference level [ see step b (1)], 
using power meter such as the 431B 


Note 


Probably, it will be necessary to attenuate 
the 8690A output externally. This canbe done 
either by inserting a 20-dB coaxial attenuator 
in the line or byincreasing the 8551 ATTEN- 
UATOR(DB) setting to 30 taking this additional 
attenuation into consideration when setting 
power meter reference level. 
620A . .Calibrate, and use correction curve; 
use fixed 10-dB coaxial attenuator 
between 620A and 8551 INPUT. 


*1.3 Gc is the center of the 0. 8- to 1.8-Gc range (the 
range which will be swept when setting the reference 
in step b (1)). 
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b. Connect 8614A Signal Generator to 8551 INPUT. 


(1) Set 8614A for 0.8 Mc at a level that is conven- 
ient for reference and which obtains a display 
on the 851 of 5 or 6 cm. Note and record ref- 
erence level used dBm. 


(2) Manually sweep the 0.8- to 1.8-Gc range, and 
determine average amplitude across the band. 


(3) At average amplitude, adjust I. F. GAIN(DB) for 
a convenient display reference level. 


(4) Record setting of I. F. GAIN(DB) and 
display reference level, in dB : 


c. Replace 8614A with 8616A Signal Generator. Set 
SPECTRUM WIDTH to 200 MC/CM. Set signal gen- 
erator for 1.8 Gc at level recorded in step b (1). 


d. Manually sweep the 1.8- to 4,2-Ge range, and 
determine average amplitude. 


e. Adjust I. F. GAIN(DB) to bring average amplitude 
to display reference level recorded in stepb(4). Note 
amount of gain required to return display to 
reference. This gain change is relative gain. 


f. Usinginput signal at level set in step b(1), check 
relative gain onthe coaxialbands. Settings to use and 
typical reading relative gain measuredare provided in 
Table 2-1. In making the checks: 


(1) Determine the center frequency of the band to 
be swept, and set TUNE to the center frequency 
as readon the Frequency Scale. Whether reading 
will be on the + or - scale is indicated in the 
Harmonic No. & Scale column of Table 2-1. 


Table 2-1. Relative Gain Check 


Signal 
Source 


*Relative displayed amplitudes of equal-amplitude 
input signals for the various harmonic mixing modes 


**8690A Sweep Oscillator requires appropriate RF 
Units 
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2-27. 


(2) More than one response may appear in the dis- 
play when checking the last four bands (4 to 
12.4 Gc). Be careful to follow the response 
which is the desired harmonic mixing product. 
This response will be that whose position on the 
display agrees withits frequency (with the sweep 
set to start at the low end, the desired response 
first appears at the far left, and then travels 
across the full display as the input is swept over 
the 2-Gc range), 


RACK MOUNTING. 


2-28. Procedure for rack-mounting the 8551B is indi- 
cated in Figure 2-2. 


Model 8551B 


BOTTOM COVER “S 


FOOT RELEASE BUTTON. FILLER STRIP 


pa“ dp) 5040-0164 


o> 
PLASTIC FOOT—— 


See MOUNTING 
FLANGE (LH)* 


RETAINING SCREWS™ 
dp 5020-0716 


8-32 7/16 IN MS, BH, 
SS, PHILLIPS DRIVE 
WITH EXT. TOOTH 

LOCKWASHER 


INSTRUCTIONS 
|. REMOVE PLASTIC FEET & TRIM STRIPS. 


2. ATTACH FILLER STRIP AND RACK 
MOUNTING FLANGES, KEEPING LARGE 


a STRIP S 
= S NOTCH ON FLANGES TO INSTRUMENT 
eee | BOTTOM, 


SRACK MOUNTING FLANGE(RH)™ % 
dp) 5020-0717 PART OF RACK MOUNTING KIT 


dp 08551-6135 


Figure 2-2. Rack-Mounting Procedure 
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SECTION III 
OPERATION 


3-1. INTRODUCTION. 


3-2. The Model 851B/8551B Spectrum Analyzer is a 
triple-conversion superheterodyne scanning receiver 
with a visual amplitude-versus-frequency display. 
Information obtained by the 8551 RF Section is displayed 
on the 851 Display Section CRT. Analyzer controls 
are calibrated sothat considerable information canbe 
read directly from the display. Calibration accuracies 
for RF Section controls are given in Table 1-1; cali- 
bration accuracies for display section controls are 
given in the 851B manual, Table 1-1. 


3-3. Basic step-by-step procedures for operating the 
analyzer are given inthis Section of the Manual. Infor- 
mation on spectrum analysis and applications of the 
851/8551 Spectrum Analyzer are provided in HP Appli- 
cation Notes 63, 63A and 63B which can be obtained 
through any Hewlett-Packard Field Office. 


3-4. Front andrear panelcontrols andconnectors are 
identified and briefly described in Figures 3-1 and 3-2. 
Operating procedures are given in Figures 3-3 through 


3-8. Since both the RF and Display Sections are re- 
quired for analyzer operation, operating plates include 
instructions for both units. 


3-5. Switch settings for optimum operation are shown 
in Table 3-1. As used here, optimum is defined as 
the narrowest bandwidth which does not attenuate the 
signal because of limitations in the rise time of the 
851B 20-Mc IF Amplifier. The SPECTRUM WIDTH 
switch is in the 8551B and the I. F. BANDWIDTH and 
SWEEP TIME switches are in the 851B. (With the 
851B I. F. BANDWIDTH switch at AUTO SELECT, op- 
timum bandwidth is automatically selected. ) 


3-6. DESCRIPTION. 


3-7. The 8551B RF Section includes three conversion 
stages, 2 Gc, 200 Mc, and 20 Mc. The first two con- 
versions take place in the RF input circuits, and the 
third in the converter circuits. Mixing frequency for 
the 2-Gc IF is furnished by a backward-wave oscillator; 
mixing frequency for the 200-Mc IF is furnished by a 
harmonic generator driven by the same oscillator 
(180-Mc) that furnishes the mixing frequency for the 
20-Mc IF. The 180-Mc oscillator is in the converter 
circuits. 


Table 3-1. Optimum 8511. F. BANDWIDTH Settings for 8551 SPECTRUM 
WIDTH and 851 SWEEP TIME Settings 


SWEEP TIME SETTINGS 
SPECTRUM 
MILLISEC/CM | SEC/CM 
Ee ee a ee 


WIDTH 


IOKC/CM 


30 KC/CM 


IOOKC/CM 


300KC/CM 


IMC/CM 


3MC/CM 


30MC/CM 


1IOOMC/CM 


200MC/CM 
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ip 8551B SACCTRUM ANALYZER- RF QECTION 
; newerr Pgawo 


FREQUENCY (GC) 


200 MC IF 


ATTENUATOR (0B) SENSITIVITY 


LOCAL OSC FREQ (Fy,0) scale: BWO funda- 
mental frequency scale; pointer indicates BWO 
center frequency. 


Frequency Scales: seven sets of scales, se- 
lected with FREQUENCY(GC) (see Paragraph 
3-21). 


HARMONIC NUMBER: identifies Frequency 
Scale by BWO harmonic number. 


FREQUENCY(GC): range switch and 1/n (1/ 

harmonic number) attenuator. Attenuates BWO 

tuning ramp to maintain calibration on harmon- 

ic mixing (see Paragraph 3-21), and controls 

Frequency Scale and HARMONIC NUMBER 

dials. For optimum performance in the coax 

range, use following setting-vs-input-signal 

recommendations: 

.01-2/4-6 from 10.1 Mc to1.99 Gc, and from 
4.1 to 6 Gc 

2-10 from 2.4 to 4.1 Gc, and from 8 to 
10 Ge 

4-12.4 from 6 to 8 Gc, and from 10 to 
12.4 Gc 

1.8 to 4.2 2Gc+10 Mcandlow-level signals 
in 1.8- to 4.2-Gc range 
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ATTENUATOR(DB): coaxial input attenuator; 
attenuates 10.1-Mc to 12.4-Gc inputs in 10-dB 
steps. CAUTION: Input to attenuator must not 
exceed lwatt average, and outputof attenuator 
should not exceed 1 milliwatt average. Topro- 
tect input mixer diode: 


Level at INPUT 


ATTEN(DB) Setting 


1 mW avg 0 

10 mW avg 10 

100 mW avg 20 
1W avg 30 to 60 


INPUT: for 10.0-Mc to 12.4-Gc signals; type 
N female connector. 

CAUTION: Manufacturer's burnout specifi- 
cation on input-mixer diodes is 0.3erg. Under 
normal operating conditions, 1 mW average 
may be applied to diodes without danger of burn- 
out. See 5. ATTENUATOR(DB) for recom- 
mended settings for various inputs. See Table 
3-2 for linear operation limits. 


SENSITIVITY: adjusts bias on external wave- 
guide mixer diode; adjusted for optimum mixer 
sensitivity. 


Figure 3-1. Front Panel Controls, Connectors, and Indicators, 
Model 8551B Spectrum Analyzer RF Section (sheet 1 of 2) 
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EXT MIXER INPUT: input for 8-Gc to 40-Gc 
signals; female BNC connector. Accepts cable 
from external waveguide mixer. CAUTION: 
Do not apply more than 1 mW to mixer. 


SPEC WIDTH UNCAL: lights when SIGNAL 
IDENTIFIER is not at OFF and therefore 1/n 
attenuator (Paragraph 3-21) is out of circuit. 
Regardless of FREQUENCY(GC) setting, when 
SPEC WIDTH UNCAL is lighted BWO sweep has 
same width as when FREQUENCY(GC) is set 
for fundamental mixing (band 1 or 4). 


. SPECTRUM CENTERING: adjusts balance of 


Reference Differential Amplifier A13V1in BWO 
tuning (power supply) circuit. Correct ad- 
justed, BWO center frequency does not shift 
more than about 1cm whenSPECTRUM WIDTH 
setting is changes; see Paragraph 3-34 for ad- 
justment procedure. 


. STAB TUNE: with the analyzer stabilized, ad- 


justs tuning to reduce frequency jump whichcan 
occur as TUNE is turned through 360% see Par- 
agraph 3-35. 


. SIG IDENT CAL; adjusts magnitude of fre- 


quency shift which occurs when SIGNAL IDEN- 
TIFIERis set toharmonic of mixing frequency; 
see Paragraph 3-38, 


LINE: power turn-on: 


STANDBY: line voltage applied to low-voltage 
power supplies and heater circuit: STANDBY 
lamp lights. 


ON: line voltage applied to high-voltage power 
supply; ON lamp lights. 


NOTE: expect about 1-minute delay between 
setting LINE to ON and high-voltage turn-on 
(lighting of ON lamp). 


. SIGNAL IDENTIFIER switch: used in signal- 


identification technique (see Figure 3-5) to 
identify harmonic with which input signal is 
mixed to obtain the display. 
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. REF CHECK: for checking for input signal drift 


during signal identification procedure. When 
depressed REF CHECK returns SIGNAL IDEN - 
TIFIER electrically to REFERENCE position. 


FREQ VERNIER: provides fine tuning with ana- 
lyzer stabilized. 


TUNE: sets BWO center frequency; see Para- 
graph 3-27. 


CAUTION 


To prevent damage to brake, COARSE 
TUNE should not be engaged when STABI- 
LIZATION switch is in the STABILIZED 
or OSC TRACK positions. 


. OSC TRACK BALANCE Meter: indicates phase- 


lock error voltage or balance of Reference Dif- 
ferential Amplifier A13V1, depending on setting 
of STABILIZATION; see Paragraph 3-23. 


. PRE STAB BAL: adjust stabilizing circuit to 


balance required for BWO to lock to correct 
harmonic of the reference oscillator; used in 
stabilization procedure. 


. STABILIZATION Switch: sets up connections; 


a. for metering balance of Differential Ampli- 
fier A13V1 or phase -lock error voltage (see 
Paragraph 3-23). 


. for making adjustments required for stabi- 
lization. 


. SPECTRUM WIDTH VERNIER: continuously 


adjustable from position designation width to 
zero width. 


. SPECTRUM WIDTH: selects one of ten cali- 


brated sweeps for BWO. Note: With TUNE at 
low or high end of band, do not set SPECTRUM 
WIDTH for more than 30 MC/CM; see Para- 
graph 3-22. 


. REDUCE SPECTRUM WIDTH: warns that 


sweep is not calibrated. 


Figure 3-1. Front Panel Controls, Connectors, and Indicators, 
Model 8551B Spectrum Analyzer RF Section (sheet 2 of 2) 
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3-8. LOCAL OSCILLATOR (BWO). 


3-9. The BWO can be set for either a swept or a CW 
output in the 2- to 4-Gc range. 


a. Sweep width is set with SPECTRUM WIDTH, a 
switch that offers a choice of ten calibrated sweeps 
from 100 kc to 2 Gc. Sweep width can be varied con- 
tinuously from a calibrated width down to zero width 
with the SPECTRUM WIDTH VERNIER; widths set 
with VERNIER are not calibrated. 


b. Sweep center frequency is set with TUNE. With 
SPECTRUM WIDTH VERNIER set maximum ccw, the 
setting of TUNE determines the CW frequency. The 
frequency (CW or center) to which the BWO is tuned 
is indicated on the upper (LOCAL OSC FREQ Fy0) 
scale. The frequency to which the analyzer is tuned 
is indicated on the lower set of scales (Frequency 
Scales) provided the harmonic used to receive the sig- 
nal is the same as that shown by the HARMONIC NUM- 
BER dial. To check which harmonic is receiving the 
input signal, use the frequency identifying technique 
(Figure 3-5). 


c. Rate at which the BWO sweeps is determined by 
the setting of the SWEEP TIME switch in the 851B. 
(Calibration of the display is maintained by using the 
same sweep to tune the BWO and to drive the horizontal 
plates of the 851B Display Section CRT.) 


d. The incidental FM present in the output of all 
BWO's is significant on the narrower sweeps. The 
analyzer BWO can be stabilized, reducing incidental 
FM to lessthan 1 kc peak-to-peak, by locking the BWO 
to a reference oscillator. Stabilization procedure is 
given in Figure 3-4, 


Note 


A 10-Mc feed-through signal from the refer - 
ence oscillator will appear on the display. 
Level of this residual is not specified as the 
signal is below the rated range (10.1 Mc) of 
the analyzer. Typically the amplitude of this 
residual is about -50 dBm. 


3-10. RF INPUT. 


3-11. COAXIAL INPUT. Signals entering the analyzer 
at the coaxial (10.1 Mc to 12.4 Gc) INPUT are applied 
through a resistive attenuator controlled by the 
ATTENUATOR(DB) switch. Level of signal applied 
to the RF attenuator can be no higher than one watt, 
and to protect the diode in the coaxial mixer, the sig- 
nal out of the attenuator should be less than one milli- 
watt. 


3-12. WAVEGUIDE INPUT. The input for the higher 
frequencies is EXT MIXER INPUT. Signals in the 
12.4-Gc to 40-Gc range must be applied to an external 
waveguide mixer (see Figure 3-6) before entering the 
analyzer. To prevent damage to the waveguide mixer 
diode, inputs to the mixer must be less than 1 mW. 
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3-13. RANGE SWITCH. The analyzer range switch 
is FREQUENCY (GC), which maintains calibration of 
the display (on the 851 CRT) by switching in appropriate 
attenuation when harmonics of the BWO are used to 
receive the input signal. The attenuator controlled by 
FREQUENCY (GC) is referred to in this manual asthe 
1/n attenuator, where n = harmonic number. The 1/n 
attenuator is discussed in Section IV. The Frequency 
Scale Drum and HARMONIC NUMBER dialare ganged 
to FREQUENCY (GC) sothe proper scale for the range 
and the number of the LO harmonic used to receive 
the signal are displayed automatically. 


3-14. MIXERS. In the RF input, the input signal is 
converted first to a 2-Gc IF and then to a 200-Mc IF 
and then passed to the converter. 


3-15. CONVERTER. 


a. The 200-Mc IF is mixed with 180 Mc inthe con- 
verter to obtain the 20-Mc IF that is passed via the 
rear panel IF OUTPUT and external cable to the 851B 
Display Section. 


b. The SIGNAL IDENTIFIER switch is in the input 
circuit to the converter. How the circuit obtains a 
horizontal 2-cm shift when SIGNAL IDENTIFIER is 
indicating the harmonic that is receiving the input signal 
is discussed in SectionIV. The signal identification 
technique is given in Figure 3-5. 


3-16. CONTROLS, CONNECTORS, AND 
INDICATORS. 


3-17. Front-panel controls, connectors, andindicators 
are identified and briefly described in Figure 3-1; rear- 
panel switches and connectors are identified and briefly 
described in Figure 3-2. Additional information re- 
lating to controls, connectors, and indicators is given 
in the following paragraphs. 


3-18. COAXIAL INPUT. 


a. ATTENUATOR (DB) in the coaxial input will be 
damagedif more than 1 watt average or 1 kilowatt peak 
is applied to INPUT. 


b. Both Mixer/Coupler Assembly A2 (for inputs 
near 2 Gc) and Coax Mixer Assembly A3 (for all other 
inputs inthe 10.1-Mc to 12.4 Gc range) include a crys- 
tal diode that will burn out if overloaded. Manufac- 
turer's burnout rating for these diodes is 0.3 erg. 
Therefore, if more than a milliwatt is applied to IN- 
PUT, ATTENUATOR (DB) should be set for enough 
loss to bring the signal at attenuator output to less 
than 1 mW average. It is good operating practice to 
always set ATTENUATOR (DB) to 60 dB before con- 
necting the input signal. For minimum intermodulation 
and internally generated spurious signals, power ap- 
plied to the input diode should be less than -30 dBm. 
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Table 3-2. Maximum Input Powers for 
<1 dB Signal Compression 


ATTEN(DB) Waveguide Mixers 


Setting 


(typical) | (typical) 


1 = Input to ATTENUATOR(DB) cannot exceed 
1 watt average 


2 = For 8.2 to 12.4 Gc operation 
3 = For 12.4 to 40 Gc operation 


4 = Note: Manufacturer's burnout rating for diode 
is 0.3 erg 


3-19. WAVEGUIDE INPUT. There are also rigid 
limitations on power into either of the external ana- 
lyzer waveguide mixers. To protect the mixer diode, 
inputs should never exceed a milliwatt. 


3-20. INPUT MIXER DIODE CHARACTERISTICS. To 
minimize spurious responses, Keep level of inputs to 
the first mixer at -30dBm or lower. The linear region 
of diode output-versus-input characteristic lies at 
-30 dBm or below for the diode in any of the three 
first mixers (A2 Mixer/Coupler, A3 Coax Mixer, or 
external waveguide mixer). Maximum inputs for less 
than 1 dB of compression are given in Table 3-2. 


3-21. FREQUENCY (GC) SWITCH, HARMONIC NUM- 
BER DIAL, FREQUENCY SCALES. The range switch, 
FREQUENCY (GC), performs several functions: 


a. It controls the 1/n attenuator (n = harmonic num- 
ber) which inserts the proper value of attenuation to 
maintain spectrum widthcalibration when a harmonic 
is used to receive the input ‘signal. 


Note 


The sweep voltage which drives the horizontal 
plates of the 851 CRT is used as the tuning 
voltage for the BWO. It enters the 8551B at 
SWEEP INPUT, and is applied to 8551B cir- 
cuits through contacts on the FREQUENCY 
(GC) switch. Why the 1/n attenuator is nec- 
essary is discussed in Section IV. 


b. It controls switching of signal path, as required, 
for the various frequency bands. 


c. It controls rotation of HARMONIC NUMBER dial 
and Frequency Scale drum. 
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(1) HARMONIC NUMBER dial displays the number 
of the harmonic used to receive the input signal 
on the selected range. 


(2) There are seven sets of Frequency Scales, one 
for each range. Each set is related to a BWO 
harmonic; the range of each set of scales is 


nF Bwo +Fa 
where n = fundamental harmonic number 
FBwo = BWO fundamental frequency 


F, = frequency of first IF amplifier 


More specifically: 
Upper scale 


= (2-4 Gc) (harmonic) - 2 Gc (all ranges except 
1 58/2142) 
(2-4 Gc) (harmonic) - 200 Mc (1.8 - 4.2 
range) 


Lower Scale 


= (2-4 Gc) (harmonic) + 2 Gc (allranges except 
Ter aea} 
(2-4 Gc) (harmonic) + 200 Mc (1.8 - 4.2 
range) 


3-22. SPECTRUM WIDTH SWITCH. For longest BWO 
tube life, operate 8551B RF Section within the limits 
shown in Table 3-3. 


Table 3-3. Permissible TUNE vs 
SPECTRUM WIDTH Settings 


Permissible TUNE 
Setting 


30 MC/CM and narrower all 
2,3 Opa 6 
2.0 UO ona 


SPECTRUM WIDTH 
Setting 


100 MC/CM 
200 MC/CM 


3-23. STABILIZATION. This four-position switch 
sets up connections for metering (on OSC TRACK 
BALANCE) the BWO tuning voltages to assure proper 
operation under unstabilized and stabilized conditions. 


a. UNSTABILIZED: sets up connections for metering 
the balance of Reference Differential Amplifier A13V1. 


b. PRESTAB BAL: Sets up connections for metering 
the stabilizing (error) signal from the phase-lock sys- 
tem prior to phase-locking the BWO to the reference 
oscillator. 


c. STABILIZED: sets up connections for metering 
tracking between BWO and reference oscillator. If, 
after having previously been set to 0, the OSC TRACK 
BALANCE meter shifts off 0when STABILIZATION is 
set to STABILIZED, it indicates that BWO frequency 
shifted when the BWO locked to a harmonic of the ref- 
erence oscillator. 
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d. OSC TRACK: sets up the same connections as 
the STABILIZED position. Tounderstand the additional 
function of this position it is necessary to understand 
something of the TUNE control. 


3-24. TUNE control includes three variable resistors; 
the main tuning potentiometer that sets the BWO center 
frequency, the reference oscillator tuning potentiom - 
eter that sets the sweep center frequency, and the 2:1 
potentiometer that maintains correspondence between 
the reference oscillator and the BWO. The three po- 
tentiometers are locked to the TUNE control, and as 
TUNE control is rotated, the three adjustments move 
synchronously. 


3-25. WithSTABILIZATION switch set toOSC TRACK, 
the lock between the reference oscillator tuning poten- 
tiometer and the BWO main tuning and the 2:1 poten- 
tiometers is mechanically disengaged anda mechanical 
brake is applied. As TUNE control is rotated, only 
the reference oscillator potentiometer is varied. With 
STABILIZATION switch set to STABILIZED position 
and the reference oscillator tuning potentiometer cor- 
rectly set in respect to the BWO main tuning and the 
2:1 potentiometers, the BWO and reference oscillator 
track at the frequency for which the main tuning po- 
tentiometer is set. 


3-26. PRE STAB BAL. Correct adjustment of PRE 
STAB BAL (see Figure 3-4) brings stabilizing circuit 
to balanced condition required for locking BWO to cor- 
rect harmonic of reference (10-Mc) oscillator. 


3-27. TUNE. Sets tuning rate and center frequency 
of BWO sweep. 


CAUTION 


To prevent damage to the TUNE control me- 
chanical brake, COARSE TUNE should not be 
engaged when STABILIZATION switch is in 
STABILIZED or OSC TRACK (FINE TUNE 
only) positions. 


a. COARSE: for rapid tuning across wide spectrum 
widths. Each revolution of TUNE shifts BWO center 
frequency 200 Mc, and tunes analyzer 200 Mc on Ist 
harmonic, 400 Mc on 2nd harmonic, etc. 


b. FINE: mechanical gear shift for useon narrower 
spectrum widths; provides best resolution. Each rev- 
olution shifts BWO center frequency 10 Mc, tunes ana- 
lyzer 10 Mc on 1st harmonic, 20 Mc on 2nd harmonic, 
etc. 


3-28. LO OUTPUT - TERMINATE IN 50 OHM. This 
connector is on the 8551B rear panel. Typically more 
than 20 mW of BWO power is available for monitoring 
BWO output with counter or wavemeter or for phase- 
locking BWO to external reference oscillator. Unless 
external 50-ohm equipment is connected, the BWO 
must be terminated with a 50-ohm load. 
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3-29. OPERATING INSTRUCTIONS. 


3-30. Basic techniques used in placing the analyzer 
in operation are given in Figures 3-3 through 3-6. 
Typical setups and general operating instructions for 
substituting an external sweep oscillator for the in- 
ternal local oscillator (BWO) are given in Figures 3-7 
and 3-8; also see Paragraph 3-41. 


3-31. For linear operation, restrict inputs to approx- 
imately the values given in Table 3-2. To protect the 
input diode (A2CR1 or A8CR1) and to avoid damaging 
the external waveguide mixer diode, do not apply more 
than 1 milliwatt average to any input mixer. 


3-32. If the 8551 turns off because Helix Overload 
Relay K4 or Filament Overvoltage Relay K3 operates, 
the instrument can be turned on again by switching 
LINE to OFF and then back to ON. 


3-33. OPERATING ADJUSTMENTS. 


3-34. SPECTRUM CENTERING ADJUSTMENT. 


Note 


No input signal is required for this adjustment, 
though the operator may use a CW signal of 
any frequency if he prefers. 


a. Perform steps 1 through 14 of initial turn-on, 
Figure 3-3, using the following settings: 


SWEEP: TIME ane ee ee . 10 MILLISEC/CM 
VERT DISPLAY {) 23) 4). «2. oe 
I. F, BANDWIDTH oe le . 100KC 
SIGNAL IDENTIFIER)... . . . .)) . Oe 
FREQUENCY(GC)i) j0 2 6.) 5 
TUNE of) pee ss ok 
SPECTRUM WiDdHaeeta 4... . 10 MC/CM 
SPECTRUM WIDTH VERNIER. ...... . .CAL 
STABILIZATION. .UNSTABILIZED 


b. Find 2-Gce feed-through signal with TUNE, set 
I. F. GAIN(DB) for convenient display, and center dis- 
play with TUNE. 


c. Set SPECTRUM WIDTH VERNIER maximum ccw 
(zero sweep), and turnSPECTRUM CENTERING screw- 
driver adjustment to center OSC TRACK BALANCE 
meter. 


d. To check, set SPECTRUM WIDTH VERNIER to 
CAL and, while watching display, switch SPECTRUM 
WIDTH to 1 MC/CM; the display should not shift more 
than approximately a centimeter. 


e. Return SPECTRUM WIDTH VERNIER to CAL. 


3-35. ADJUSTMENT OF STAB TUNE. 


3-36. When the 8551 is operating in the stabilized mode, 
with each 360° clockwise rotation of TUNE, the BWO 
locks tothe next higher harmonic of the 10-Mc refer- 
ence oscillator, and the oscillator recycles. Unless 
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the sweep voltage which drives the reference oscillator 
is set so there will be a small frequency overlap as 
the oscillator recycles, a portion of the frequency 
spectrum will be skipped when the BWO locks to the 
next higher harmonic. Proper adjustment of STAB 
TUNE results in the required overlap. Improper ad- 
justment of STAB TUNE shows up as a forward jump 
in the display as TUNE is turned more than 360°. STAB 
TUNE should not be adjusted if display travel is back- 
ward. For example, if TUNE is turned ccw so that 
display travel is from left to right, and as TUNE is 
turned farther than 360° the display backtracks to the 
left and then moves forward again retraveling through 
a portion of the frequency spectrum, donot adjust STAB 
TUNE. If, on the other hand, as TUNE is turned 
through 360°, the display jumps forward, skipping a 
portion of the frequency spectrum, STAB TUNE re- 
quires adjustment. 


3-37. Smooth travel of the display generally can be 
obtained with a slight adjustment of STAB TUNE. How- 
ever, if STAB TUNE is way out of adjustment proceed 
as follows: 


a. Turn on analyzer and let it warm up for at least 
a half hour. 


b. Set signal generator such as the HP 606A for an 
output of 25 Mc at approximately -20 dBm, and connect 
to 8551 INPUT. Put analyzer into operation (see Fig- 
ure 3-3), using following settings: 


MOU DNC Y(GC). in 6. ee we le ke es .01-2 
SPECTRUM WIDTH. . : . 300 KC/CM 
ATTENUATOR(DB). . 10 


TUNE... .. 2.025 on LOCAL OSC FREQ scale 
VERT DISPLAY . +> eee OG 
I, F. BANDWIDTH. . 1OKC 


c. If necessary, readjust TUNE to bring signal on 
display, and then stabilize (see Figure 3-4). Position 
signal at far left of CRT graticule with TUNE. 


d. Turn TUNE ccw to move signal across CRT. At 
about 2.025 on LOCAL OSC FREQ scale, trace should 
jump backward; about 0.5cmistypical. If trace jumps 
forward, adjust STAB TUNE. 


e. After adjustment, check by performing step d 
again, readjusting STAB TUNE if necessary. 


3-38. SIGNAL IDENTIFIER CHECK AND 
: NT. 


3-39. CHECK. 


Note 


In the following, CRT graticule vertical axes 
are referred to by number. Axis No. 1 is at 
the extreme left. 


Mec PREQUENCY(GC) wt. «ee OLH2 
TOMO AUD Eye ee ne le O 
NE Pee ee ai! ee TON 
SSG CR ah ou) arbas bie g) oa ye eat eae a 
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SWEEP TIME. 3 MILLISEC/CM 
VERT DISPLAY. 2).°. 3°. A. LOG 
I. F. BANDWIDTH . - 1OKC 


b. Set TUNE at 2.0 GC on LOCAL OSC FREQ scale. 
If 2-Gc self-check signal does not appear on CRT, tune 
to bring it on. 


c. Stabilize analyzer (see Figure 3-4) with SIGNAL 
IDENTIFIER set to REFERENCE. 


d. Check for smooth tuning by moving signal from 
left to right across graticule with TUNE. If there's 
any jump in the travel, adjust STAB. TUNE to reduce 
frequency jump to minimum. 


e. Set SPECTRUM WIDTH to 100 KC/CM. Align 
signal trace with vertical axis No. 2. 


f. Tune SIGNAL IDENTIFIER through positions 1 
through 4. At each step, trace should shift 2 cm tothe 
right. ; 


g. Determine amount of error by measuring distance 
between signal trace and axis No. 9. 


h. Again shift signal trace back toward axis No. 2. 
Position the trace with respect to axis No. 2 so there 
is same distance as was noted between trace and axis 
No. 9 in step g. 


i. Tune SIGNAL IDENTIFIER through positions 5 - 
8, and again perform steps g and h. 


j. Tune SIGNAL IDENTIFIER through positions 9 
and 10. 


Cumulative error for the ten steps shouldnot 
be more than 0.5 cm. 


3-40. ADJUSTMENT. Turn SIG IDENT CAL screw- 
driver adjustment for best compromise across SIGNAL 
IDENTIFIER's 10-step range. 


3-41. USING EXTERNAL OSCILLATOR AS 
8551B LOCAL OSCILLATOR. 


3-42. When examining signals inthe higher frequency 
bands, the analyzer obtains a 2-Gc IF by using har- 
monics generated in the input mixer. However, im- 
provement in sensitivity and frequency response may 
be obtained when the fundamental is used to get the 2- 
Ge IF, and thus the 851B/8551B are arranged so that 
an external sweep oscillator can be used to furnish 
fundamental frequencies for mixing. 


3-43. Typical setups and instructionsfor substituting 
an external sweep oscillator for the 8551B internal 
sweep oscillator are given in Figures 3-7 and 3-8. 
RF power from the external oscillator should be coupled 
to the 8551B input mixer by directional coupler, pref- 
erably a3-dBcoupler so that the mixer -to-signal power 
ratio will be maximum. The external sweep oscillator 
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should be set to deliver frequencies such that the dif- 
ference frequency in the mixer output will be 2 Gc. 
Typical settings for the setup shown in Figure 3-8 
might be: 


Input Set External 

Signal (Gc) Sweep Osc (Gc) IF (Gc) 
12.4 14,4 2 
14 16 2 
15.7 Test 2 
17 15 2 
18 16 2 


3-44. The HP 8690 series Sweep Oscillators (with 
appropriate plug-in RF units) have the required RF 
power to drive the coaxial and waveguide mixers, and 
the required sweep voltage to drive the horizontal plates 
of the 851B CRT. The HP 8690 series Sweep Oscil- 
lators also provide a suitable blanking voltage. 
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Table 3-4. Upper Limits 
For Stabilized Operation 


Upper Limit, 
SPECTRUM WIDTH 


1 MC/CM 
1 MC/CM 
3 MC/CM 
1 MC/CM 
3 MC/CM 
3 MC/CM 
10 MC/CM 


FREQ(GC) 
Setting 
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aml 


PRESELECTOR ORIVE 
OUTPUT 


SWITCHED 
LINE OUTPUT 


() IF OUTPUT (J7): 20-Mc IF output from 
Converter; external inter-unit cable (W11) 
carrying 20-Mc IF to 851 Display Section con- 
nects here. 


LO OUTPUT - TERMINATE IN 50 OHM (J10): 
BWO output; must be terminated with 50-ohm 
load unless external 50-ohm equipment is con- 
nected. 


© 2GC IF INPUT (J4): Input to 2 Gc Mixer 
AT; external cable (W2) carrying 2-Gce IF from 
2GC IF Amplifier A5 connects here. 


200 MHZ INPUT/OUTPUT (J5, J6): external 
cable (W6 carrying 200 Mc from RF Input to 
converter connects here. 


© 2GC OUTPUT (J3): 2-Ge IF output from 
2GC IF Amplifier A5; external cable (W2) 
carrying 2-Gc IF to 2GC Mixer A7 connects 
here. 


[_] CONTROL (J9); 14-conductor inter -unit 
cable connects here; carries +15 Vdc from 851 
Display Section and SWEEP TIME /SPECTRUM 
WIDTH connections required for AUTOSE LECT 
operation. 


() SWEEP INPUT (J8): sweep voltage input; 


external inter-unit cable (W12) carrying volt- 
age from 851 sweep generator connects here. 


Air Filter Assembly. 
Fan Assembly. 


Z\ SWITCHED LINE OUTPUT (J34): power 
connections between 851 and 8551 made here; 
cable supplied. 


Line voltage slide switch; controls power- 
supply input connections. Always check that 
switch is set for nominal voltage of external 
power supply. 


Fuseholder; rating of fuse tobe usedis marked 
near line voltage switch setting that corres- 
ponds to voltage of power supply used. 


LINE INPUT: Connection to external power 
supply made here. Requirements: 115/230 
volts, 50 - 60 cycles, approximately 330 watts. 


PRESELECTOR DRIVE OUTPUT (J35): output 
for voltage proportional to instantaneous fre- 
quency of BWO; can be used as reference volt- 
age for equipment such as a YIG preselector 
that tracks the BWO to eliminate multiple 
responses. 


Figure 3-2. Switches and Connectors, Rear Panel, Model 8551B Spectrum Analyzer RF Section 
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LINE: Set to STANDBY; light should glow, fan 
turn. After about 10 seconds, base line should 
appear on CRT. CAUTION: before setting 
LINE to ON, be sure fan is turning; BWO can 
be damaged if fan is not operating. 


Set FREQUENCY(GC). See Figure 3-1. 


Set: ATTENUATOR(DB). : wieOO 
(be sure switch seats i in detent) 
SIGNAL IDENTIFIER. ...... OFF 
SPECTRUM WIDTH ... 200 MC/CM* 
SPECTRUM WIDTH VERNIER. .. CAL 
STABILIZATION. . UNSTABILIZED 
TUNE. rast as sR COMRSE 
Using lower (Frequency) scales, set ap- 
proximately to frequency of input signal. 
BASE LINE CLIPPER max ccw 
INTENSITY . . .about 3 o'clock 
SWEEP TIME . . 3 MILLISEC/CM 
SWEEP TIME VERNIER..... CAL 
I, F,. VERNIER. -max CCW 
I. F. GAIN(DB) . ; .70 or 80 
SINC te epee eet. 6 eg a) een ae 


*For longest BWO tube life, operate within the limits 
shown in Table 3-3 


Figure 3-3. 
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VERT DISPLAY . . LIN, LOG, or SQ 

I. F. BANDWIDTH -<AUTO SELECT 

LINES ee + «at RON 
(indicator light will clow) 


Connect signal under investigation; range 10.1 
Mc to 12.4 Gc. CAUTION: Input must not ex- 
ceed 1 watt average with ATTENUATOR(DB) 
set at 60; see Figure 3-1, Paragraph 3-18, and 
Table 3-2. 


Adjust ATTENUATOR(DB) to bring signal on 
CRT. CAUTION: Signal out of attenuator should 
be <1mW. To avoid spurious responses keep 
input to mixer -30 dBm or less. 


Set I. F.GAIN(DB) for convenient signal-to- 
noise ratio, SYNC for desired sync source; 
adjust TUNE to center signal on CRT, and 
FOCUS for sharp trace. Note: If TUNE sets 
pointer to extreme left, large signal will appear 
on CRT; this is the BWO(2-Gc) signal used for 
self-check, and can be ignored. 


Adjust SPECTRUM WIDTH for best detail in 
region of interest. Note: If display shifts po- 
sition, check SPECTRUM CENTERING adjust- 
ment, Paragraph 3-34. 


Note See Figure 3-9 for Model 852A/8551B Spectrum Analyzer 


Initial Operating Procedure for 10.1-Mc to 12.4-Gc Inputs, Model 851B/8551B Spectrum Analyzer 
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Perform steps 1 through 7 of initial operating 
procedure, Figure 3-3. 


Set: SIGNAL IDENTIFIER. ..... . OFF 
ISP ABANDWID DH ele, cies.erct Ale 20KC 
SWEEP TIME . 10 MILLISEC /CM 
PELOUMNOW (GO) neue fe dF .cO01=2 


Adjust SPECTRUM CENTERING: 


a. Set SPECTRUM WIDTH. . . 10 MC/CM 
SPECTRUM WIDTH VERNIER max ccw 
TUNE Stuer eins oo kces COARSE 
STABILIZATION. . .UNSTABILIZED 


b. Center OSC TRACK BALANCE meter with 
SPECTRUM CENTERING screwdriver 
adjustment. 


Set: SPECTRUM WIDTH. . . . . 1MC/CM 
SPECTRUM WIDTH VERNIER. . .CAL 


STABILIZATION . .PRE STAB BAL 
SUN Remini er era ees cits celery RN Ee 


8551B -A-44 


Center trace with TUNE, and center OSC 
TRACK BALANCE meter withPRE STAB BAL 
control. 


Set STABILIZATION to STABILIZED. 


Note: When turning STABILIZATION, be care- 
ful not to touch PRE STAB BAL adjustment. 


If trace has shifted off center, set STABILI- 
ZATION to OSC TRACK, and center trace with 
TUNE. If trace cannot be returned to center 
with TUNE, return STABILIZATION to PRE 
STAB BAL, and repeat steps 5, 6, 7. 


ReturnSTABILIZATION toSTABILIZED. Ana- 
lyzer is now stabilized for calibrated spectrum 
widths of at least 1 MC/CM or less (see Table 
3-4). Set SWEEP TIME for desired sweep rate, 
and I. F. BANDWIDTH and SPECTRUM WIDTH 
to obtain best detail in region of interest. 


Figure 3-4. Stabilized Operation, Model 851B/8551B Spectrum Analyzer 
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Perform steps 1 through 7, Figure 3-3, and This returns SIGNAL IDENTIFIER to REF- 
steps 1 through 8, Figure 3-4; leave STABI- ERENCE position, and unless signal has 
LIZATION at STABILIZE, TUNE at FINE. drifted, signal will be centered on CRT. 


Set: SIGNAL IDENTIFIER. REFERENCE Adjust setting of FREQUENCY(GC) while 
FREQUENCY(GC) .... . . any range 


watching HARMONIC NUMBER dial indication. 
except 1. 8-4. 2* 


—r a. If harmonic number indicated by SIGNAL 
Bo Oe ee IDENTIFIER comes up on HARMONIC NUM - 
BER dial, proceed per step 6. 


. If harmonic number indicated by SIGNAL 
IDENTIFIER does not come up on HARMON - 
IC NUMBER dial, proceed per step 7. 


SPECTRUM WIDTH 
SPECTRUM WIDTH VERNIER. . . CAL 


Adjust TUNE and/or FREQ VERNIER to set 
center of signal trace exactly on CRT graticule 
center line; thisis the reference position. Note 
reading on upper | LOCAL OSC FREQ (Fy) | 
scale. . If 2-cm shift obtained in step 4 was 

a. to the right (-), read frequency in Gc on 


Rotate SIGNAL IDENTIFIER until CRT display 
shifts +2 cm. 


a. Note direction of shift. 


b. Note setting of SIGNAL IDENTIFIER switch; 
this is number of harmonic which, mixed with 
input signal, results in a 2-Gc IF. Note: 
To check that input signal has not drifted, 
push SIGNAL IDENTIFIER center knob. 


*Signal identification technique cannot be used on 
1.8 - 4,2 range. 


upper (-) Frequency. Scale; 
b. to the left (+), read frequency in Gc on lower 
(+) Frequency Scale. 


Calculate frequency from F, = nF], +2 Ge 

where n = harmonic number 

Fy,0 = reading on LOCAL OSC FREQ scale 
obtained in step 3 

Subtract 2 Gc when 2-cm shift is to the right (-) 

and add when shift is to the left (+). 


Set SIGNAL IDENTIFIER to OFF. 


Figure 3-5. Determining Frequency of Input, Model 851B/8551B Spectrum Analyzer 
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Connect cable supplied with waveguide mixer 5. Set FREQUENCY(GC) to lowest range which 

to EXT MIXER INPUT. covers signal under analysis. 

*First touching edge of male BNC connector on 6. When using the EXT MIXER INPUT, ATTEN- 

cable to edge of female BNC connector on mixer UATOR(DB) is not in the circuit. Except for 

to discharge cable, connect cable to mixer. setting this control, put the analyzer into oper- 

If mixer is 11517A, connect adapter to wave- OS LS ae 

ey omixet 7. Adjust SENSITIVITY for best signal trace. 

Connect adapter or mixer to signal source or 

measurement system. Mixer range: 12.4 to 8. Set I.F.GAIN(DB) for convenient signal-to- 

40 Gc. For linear operation, adjust signal noise ratio. 

source for outputno greater than that shown in : , 

Table 3-2. CAUTION: Signal applied to wave- ee UNE onconten Ste04) On re 

guide mixer should be no greater than 1 mW. 10. Readjust SENSITIVITY for best signal trace. 
*To avoid damage to mixer diode, it is extremely 11. Adjust SPECTRUM WIDTH to obtain best detail 


important to follow this procedure. in region of interest. 


Figure 3-6. Initial Operating Procedure for 12.4-Gc to 40-Gc Input, Model 851B/8551B Spectrum Analyzer 
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REAR PANEL 


© FREQ(GC) 


ATTEN 


© 


INPUT 


<a ee 


COAX, TYPE N M-M 


(11500A) 


SIGNAL 
SOURCE 


Connect 8551B to 851B: 


. SWITCHED LINE OUTPUT to 851B LINE 
INPUT. 


. IF OUTPUT to 851B IF INPUT. 
CONTROL to 851B CONTROL. 


Sot ATT E NU AMO RODE wueskaes s,s. ccc. eo 
LINE ia pene ace). |. STAND BY 
PREQUENGVAGO) ane oi) es wn 20122 
SWEE DTU OMe Mate os fc) ul 


Connect sweep oscillator RF output to auxiliary 
arm of coaxial directional coupler (or hybrid); 
connect directional coupler output to 8551B 
INPUT. Requirements: LO(sweep oscillator) 
power to 8551B INPUT: 5 to 10 mW; LO fre- 
quency: to provide mixing product of 2 Gc. 


Connect sweep voltage to EXT INPUT -SWEEP 
on 851B rear panel. Requirements: 0 to +15V 


ADAPTER 
TYPE N F-F 
UG-29B/U 


Model 8551B 


SWEEP 
OSCILLATOR 


COAX, BNC M-M 
(10503A) 


SWEEPASR FE 
OuUY OUT 


COAX, TYPE N M-M 


(11500A) Nw 


SIGNAL 
SOURCE 


COAXIAL DIRECTIONAL 
COUPLER 
(OR HYBRID) 


SWEEP VOLTS 
BLANKING (OPT) e5si8-B-3 


sawtooth voltage concurrent with swept sweep 
oscillator (LO) power. 


If suitable signal is available, connect blanking 
voltage to EXT INPUT - BLANKING on 851B 
rear panel. Requirements: -4V pulse com- 
patible with sweep voltage. NOTE: Use of 
blanking signal is optional. 


Connect signal source to directional coupler 
input. Signal power at 8551 INPUT should be 
no more than a milliwatt. For minimum inter- 
modulation and internally generated spurious 
signals, keep input at -30 dBm or below. 


Set sweep oscillator for type of operation, 
tuning, width of sweep, and sweep rate desired. 


Set 851B controls for type of display desired. 
All controls are operative except SYNC and 
AUTO SELECT position on I. F. BANDWIDTH. 


Figure 3-7. Typical Connections and Operating Procedure when Substituting an 
External Sweep Oscillator for 8551 LO (BWO), Coaxial Ranges 
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COAX,BNC M-M 


(10503A) CFreaicc) LINZ 
STOBYO 


| en 


WAVEGUIDE 
MIX 


RF 
WAVEGUIDE 
UTP) / TWIST 


P752A/C 
3 OR 10-DB DIRECTIONAL 
COUPLER 


P-BAND SETUP 
(SETUP FOR OTHER BANDS 
IS SIMILAR) 


65518-B8-4 


SIGNAL i WAVEGUIDE 
SOURCE MIXER 
SWEEP VOLTS 
RF PWR | cweep 
Osc BLANKING (OPT) 


Connect 8551B to 851B: at Waveguide Mixer Input - LO (sweep oscil- 


a. SWITCHED LINE OUTPUT to 851B LINE ee ree ee oe Ww Oe 
INPUT. not more than 5mW; LO frequency: to provide 


mixing product of 2 Gc. 
balk OUTPUT to sSiB IF INPUT. 
Connect sweep voltage to EXT INPUT -SWEEP 
CONTROL. on 851B rear panel. Requirements: 0 to +15V 
sawtooth voltage concurrent with swept sweep 
Sct shinier te a. 4a... »« «SS PANDBY oscillator (LO) power. 
SN Mette DEVEMG Cla ies) so, oo 
PREOURNCYIGCO) 0... s >.< « 8-18 . Ifsuitable signal is available, connect blanking 
voltage to EXT INPUT - BLANKING on 851B 
Connect waveguide mixer: rear panel. Requirements: -4V pulse com- 
patible with sweep voltage. NOTE: Use of 


a. Connect cable supplied with waveguide blanking signal is optional. 


mixer to EXT MIXER INPUT. 


First touching edge of male BNC on cable . Connect signal source to directional coupler 
to edge of female BNC on mixer to discharge input. Signal power at waveguide mixer input 
cable, connect cable to mixer. should be no more than a milliwatt. For min- 
imum intermodulation and spurious signals, 
If waveguide mixer isthe Model 11517A (12.4 - keep input at -30 dBm or below. 
40 Gc), connect appropriate adapter to wave- 
euide mixer. . Set sweep oscillator for type of operation, 
tuning, width of sweep, and sweep rate desired. 
Connect sweep oscillator RF OUTPUT to aux- 
iliary arm of appropriate waveguide directional . Set 851B controls for type of display desired. 
coupler; connect directional coupler output to Allcontrols are operative except SYNC and the 
waveguide mixer (or adapter). Requirements AUTO SELECT position on I. F. BANDWIDTH. 


Figure 3-8. Typical Connections and Operating Procedure when Substituting an 
External Sweep Oscillator for 8551B LO (BWO), Waveguide Ranges 
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Figure 3-9. Initial Operating Procedure for 10.1 Mc to 12.4-Gc Inputs 
Model 852A/8551B Spectrum Analyzer (1 of 2) 
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LINE: Set to STANDBY; light should glow, fan 
turn. After about 10-seconds, base line appears 
on CRT. CAUTION: Before setting LINE to 
ON (step 12), be sure fan is turning; BWO can 
be damaged if fan is not operating. 


Set: SIGNAL IDENTIFIER. ..... . OFF 
FREQUENCY TUNING. . . . . COARSE 
SPECTRUM WIDTH VERNIER. . . CAL 


ATTENUATOR (dB): Set to 60. 


Set range switch, FREQUENCY (GC ). 


1st IF: 
a. 200 MC if FREQUENCY ( GC ) is at 1.8-4.2. 
b. 2 GC for all other inputs. 


Set: BASELINE CLIPPER. . max CCW 
SVING MR eee ee ek os aN 
IF BANDWIDTH. . AUTO SELECT 
VERT DISPLAY. LINE, LOG, or SQ 
SWEEP TIME. 3 MILLISEC/DIV 


VERNinneews, aseed o ale cwut BeCAR 


PERSISTENCE 2... .. . . NORMAL 


Connect signal under investigation; range 
10.1 Mc to 12.4 Ge. 


CAUTION 
Input must not exceed 1 watt average 
with ATTEN (dB) set at 60; see 8551 RF 
Section Manual. 


INTENSITY: Set at Mid-range. 


Section III 
Figure 3-9 


If input frequency is unknown, set TUNE to 
3 on LOCAL OSC FREQ scale; if known, set 
TUNE for frequency scale reading near that of 
input signal. 


. Set SPECTRUM WIDTH for 200 MC/CM. 


Set IF GAIN (dB) at 70 and IF VERNIER max 
CEW:. 


. Set LINE toON; indicator light will glow. When 


TUNEisat2GC, largesignal will appear; this 
is the BWO signal. 


. ATTENUATOR (dB): Adjust to bring signal on 


CRI. 


CAUTION 
Attenuator must be set to reduce input 
signal to 1 mW or less. 


. Set IF GAIN for convenient signal-to-noise 


ratio, andadjust TUNE to center signal onCRT. 


. Adjust SPECTRUM WIDTH for best detail in 


region of interest. 


. PERSISTENCE. Adjusted along with INTENSITY 


for bright, persisting display without bloom. At 
slow sweep speeds, long persistence "paints" 
spectrum signature and reduces flicker. 


PRESENTATION: Set to WRITE. To erase a 
variable persistence display, turn to ERASE 
and then release. In the STORE position, 
storage time is onehouror more. In the VIEW 
position, storage time is 1 minute or more. 


. WRITING RATE: Use in NORMAL position 


unless signals have fast rise times. 


Figure 3-9. Initial Operating Procedure for 10.1 Mc to 12.4-Gc Inputs 
Model 852A/8551B Spectrum Analyzer (2 of 2) 
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Model 8551B 


Section IV 
Paragraphs 4-1 to 4-10 


SECTION IV 
PRINCIPLES OF OPERATION 


4-1. INTRODUCTION. 


4-2. The 8551Bis atriple conversion superheterodyne 
receiver with a swept first localoscillator. Input sig- 
nals are converted first to 2 Gc, then to 200 Mc, and 
finally to the output IF of 20 Mc tobe applied to the 851 
Spectrum Analyzer Display Section. The swept local 
oscillator permits the spectrum analyzer to present a 
continuous CRT display of signal amplitude versus 
frequency. 


4-3. OVERALL DESCRIPTION. 


4-4. A block diagram of the spectrum analyzer in- 
cluding the 851 Display unit is shown in Figure 4-1. 
As shown in the block diagram, the sweep signal that 
drives the BWO first local oscillator is developed in 
the display section. This sweep signal is applied to a 
switching network that attenuates the sweep in accor- 
dance with the frequency range and spectrum width 
selected. The helix power supply reshapes the linear 
sweep to match the exponential helix-voltage-versus- 
frequency characteristics of the BWO. The sweep is 
also applied to the phase-lock loop. The output of the 
helix power supply is also affected by the TUNE con- 
trol, which sets the center frequency about which the 
BWO sweeps. The output of the BWOis applied to three 
series-connected directional couplers, which couple 
the energy to the various mixers. 


4-5. Input signals are applied either to the front panel 
coaxial input or to external waveguide mixers. Signals 
applied to the coax input pass through the RF attenuator, 
a 0 to 60 dB attenuator with 10-dB steps, and then 
through a fixed 3-dB attenuator to the mixer in assembly 
A3. The output of this mixer is applied to the 2-GcIF 
amplifier, so any input signal differing by +2 Gc from 
the BWO signal frequency or its harmonics will cause 
a mixer output at 2 Gc. This 2-Gc signal is amplified 
and applied to the second mixer in A7, where itis mixed 
with a 1.8-Gc signal and converted to 200 Mc. The 
1.8-Gc signal isthe resultof atimes 10 multiplication 
of the 180-Mc oscillator output by harmonic generator 
A6. The 200-Mc IF amplifier amplifies the output of 
Mixer A7 and applies the resulting signal to Mixer A9A2 
which mixes the 200-Mc and 180-Mc signals for a final 
output IF of 20 Mc. 


4-6. The circuit through Coaxial Mixer Assembly A3 
and 2GC IF Amplifier A5, briefly described in Para- 
graph 4-5, is used for all signals applied to the coaxial 
input except those that are verycloseto 2 Gc. Signals 
of 2 Gc +10 Mc pass through Mixer A3 into 2GC IF 
Amplifier A5. (Lifting of entire base line on display 
CRT, indicates that the displayed signal was not mixed 
with BWO signal. Unmixed signals reach the 2 Gc IF 
Amplifier A5 at a higher level than signals thatare the 
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product of mixing the input and BWO frequencies.) To 
analyze signals atornear 2 Gc, therefore, the analyzer 
provides a mixing system that bypasses 2GC IF Ampli- 
fier A5 and the restof the 2-Gc system; required con- 
nections are set up when FREQUENCY(GC) is set to 
1.8 - 4.2. Switching between the two mixing systems 
is accomplished by two coaxial switches (not shown in 
Figure 4-1): 


a. Coaxial Switch A22K1 disconnects the coaxial 
input from Mixer A3 and connects the input to Mixer 
A2 where incoming signals are mixed with BWO fre- 
quencies. 


b. Coaxial Switch A8K1 disconnects the 2-Gc sys- 
tem from 200MC IF Amplifier A9A1, and connects the 
output of Mixer A2 directly tothe 200MC IF Amplifier. 


4-7. Thus any input signal differing from the BWO 
frequency by +200 Mc will result in a 20-Mc output 
from the 8551 and a display on the 851 CRT. With this 
arrangement of the RF input circuits, even though the 
first IF is reduced to 200 Mc, the input signal can be 
mixed with the full 2 - to 4-Gc range of BWO frequencies. 
However, since the first IF is 200 Mc, image separ- 
ationis only 400 Mc. Maximum spectrum width, without 
an overlap of images, is less than 400 Mc. However, 
sensitivity on the 1.8 - 4.2 rangeis -100dBm as against 
a sensitivity of -90 dBm on the 2.4- to 4.1-Gc range 
where second harmonic mixing must be used. 


4-8. External waveguide mixers are used to observe 
signals in waveguide systems. These mixers are con- 
nected to the 8551B through a flexible coaxial cable 
that carries the BWO signal to the mixer and the output 
of the mixer back to the 8551B. A selective filter 
separates the two signals within assembly A2 of the 
8551B. Operation using the waveguide input system 
isthe same as that explained above for the coaxial input 
system using the 2-Gc IF except for the remote location 
of the waveguide mixers and the SENSITIVITY control, 
which applies a variable dc bias to the waveguide mixers 
to optimize sensitivity. A coaxial switch assembly, 
A4K1, connects the waveguide inputsystem to the 2-Gc 
IF amplifier and simultaneously disconnects the coaxial 
mixer when the FREQUENC Y(GC) switch is set to one 
of the top three ranges. 


4-9. DETAILED DESCRIPTION. 


4-10. Figures 4-2 through 4-10 describe the individual 
circuits of the 8551B in detail. Paragraphs 4-11 
through 4-25 provide additional information on the 
phase-lock system, switching logic, and signal 
identifier. 
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Section IV 
Figure 4-8 
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Figure 4-8 
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Figure 4-9 
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Figure 4-11. Phase-Lock Block Diagram 


4-11. PHASE-LOCK LOOP. 


4-12. The phase-lock loop reduces the residual FM 
of the BWO from about 40 kc to less than 1 ke and im- 
proves the linearity correlation between the sweep 
voltage from the 851 and the frequency from the BWO. 
A block diagram of the phase-lock loop is shown in 
Figure 4-11. The phase of the BWO is compared with 
the phase of a voltage-tuned 10-Mc (VTO) oscillator, 
and an error voltage is applied back to the helix power 
supply to hold the BWO frequency precisely at a mul- 
tiple of the 10-Mc VTO frequency. 


4-13. The 10-Mc VTO includes a Varicap as part of 
its frequency determining network. A Varicap is a 
reverse - biased semiconductor diode that acts as a 
variable capacitor. A change in back bias voltage ap- 
plied to the diode changes the distance between the 
stored charges in the junction region of the diode and 
thus changes the spacing of the "'plates'' of the capa- 
citor and the value of capacitance. The 10-Mc VTO, 
then, is a limited-range, swept-frequency oscillator 
that is swept in synchronism with the BWO. Because 
changing the capacitance of the Varicap does not pro- 
duce a linear change inthe VTO frequency with a linear 
voltage sweep, a linear discriminator is included in a 
negative feedback loop around the oscillator. This 
discriminator determines the tuning characteristic of 
the 10-Mc VTO and linearizes the frequency sweep. 


4-20 


4-14. The output of the 10-Mc VTO is applied toa 
pulse generator consisting of A23CR1 and a shorted 
transmission line. The pulse generator generates a 
80-picosecond pulse which forward-biases the normally 
off Diode, A23CR2. During this 80-picosecond inter- 
val, the output of the BWO is applied to the amplifier 
of Assembly A15A4. Approximately 0.1 ys later (one 
period of the 10-Mc oscillator), another pulse is gen- 
erated and the BWO output phase is again sampled. 
As long asthe sample is taken at the same point of the 
BWO output cycle, the average value of the output of 
A15A4 is constant, the filtered output is constant, and 
no error voltage is applied back to the helix control 
circuits. However, should the sample point on the BWO 
output change, an error voltage is generated to change 
the BWO frequency such that sample point is returned 
to the proper point on the BWO output wave form. 


4-15. When the BWO operates at 2 Gc, its output is 
sampled every 200 cycles (it is locked to the 200th 
harmonic of the 10-Mc VTO); when it operates at 4Gc, 
its output is sampled every 400 cycles (400th harmonic 
of the VTO). Since the BWO sweep width varies from 
200 to 400 times the sweep width of the 10-Mc VTO, 
it is necessary, for a constant BWO sweep width, to 
reduce the sweep range of the 10-Mc VTO by a factor 
of 2 as the BWOis tuned from 2 to4Gc. This reduction 
in the drive to the 10-Mc oscillator is accomplished 
by the TUNE control 2:1 potentiometer. Thus the 10- 
Mc VTO is swept over a 50-kc range with the BWO 
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tuned to 2 Gc and over a 25-kc range with the BWO 
tuned to 4 Gc. Another factor in the harmonic rela- 
tionship between the 10-Mc VTO and the BWO is the 
actual frequency of the 10-Mc VTO. If the VTO hada 
2:1 tuning range, 10 to 20 Mc for example, the BWO 
always could be locked to the 200th harmonic. However, 
the tuning range of the 10-Mc VTO is restricted such 
that the harmonic relationship between the 10-Mc VTO 
and the BWO frequency must be changed by 1 for each 
10 Mc of tuning of the BWO. For the purpose of illus- 
tration assumeno sweep. Asthe BWO is tunedupward 
from 2 Gc, the TUNE control also tunes the 10-Mc 
VTO to increase its frequency and maintain the har- 
monic relationship at 200. However, when the BWO 
frequency reaches 2.01 Gc, the 10-Mc VTO frequency 
is returned to 10 Mc, and as tuning continues the BWO 
and 10 Mc oscillators track with a harmonic relation- 
ship of 201. This recycling of the 10-Mc VTO con- 
tinues for every 10-Mc change in BWO frequency until 
at a BWO frequency of 4 Gc the harmonic relationship 
is 400. When the sweep voltage is applied, it is simply 
superimposed upon this average value supplied by the 
TUNE control. The recycling of the 10-Mc VTO is 
accomplished by a single -turn potentiometer (R6) which 
has no stops and completes one revolution each time 
the BWO is tuned 10 Mc. (In thefine tuning mode, one 
revolution of the TUNE control changes BWO frequency 
by 10 Mc.) 


4-16. Sampling pulses are generated by Step-Recovery 
Diode A23CR1 and a short transmission line which be- 
haves, for all practical purposes, like an inductor in 
that it supports the flow of current. 


a. During the positive half cycle of the 10-Mc ref- 
erence signal, carriers are stored in the junction of 
Diode A23CR1. During the initial portion of the 10-Mc 
negative cycle, the diode supports a reverse current 
until the stored carriers are depleted. This reverse 
current is flowing through the diode into the short 
circuit. 


b. When the carriers are depleted, current can no 
longer flow through Diode A23CR1, but at the same 
time the current cannot immediately collapse, and must 
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flow in the only impedance left to take this current -- 
the impedance looking from the diode terminal into the 
transmission line (see Figure 4-11), looking, of course, 
both right and left and seeing the two impedances in 
parallel. The impedance that is seen at this junction 
is thus Z_/2, and the resulting voltage is the current 
flowing in the diode (just before diode switching action 
took place) times Z,/2. 


c. This step in voltage propagates both to the left 
and the right. Going to the left it meets the short cir- 
cuit which has a reflection coefficient magnitude of 
unity but reversed in sign such that the wave reflected 
off the shortis equal in magnitude to that incident upon 
it but of opposite sign. Thus the pulse to the right con- 
sists of the initial positive rise followed by the nega- 
tive step caused by the reflection off the short. Thus 
Diode A23CR2 conducts for a very short time -- the 
voltage fed to Diode A23CR2 is positive -going voltage, 
the duration of which is the round-trip transit time of 
the short circuit or approximately 80 picoseconds. 


d. During the time the pulse is on, then, the con- 
ducting diode serves as a gate to sample the RF applied 
to Directional Coupler A23CD1. Thus for the duration 
of the pulse, Diode A23CR2 conducts RF from the BWO, 
and we get the pulses that contain the phase information 
required for phase-locking. 


4-17. SWITCHING NETWORK. 


4-18. The switching network is a series of attenuators 
which determine the amplitude of the sweep voltage 
applied to the BWO helix and the phase -lock loop. These 
attenuators determine the frequency range over which 
the BWO is swept. Although there are several sets of 
attenuators in the switching network, they are primarily 
controlled by just two switches, as shown in the sim- 
plified diagram of Figure 4-12. Note that part of the 
switching takes place in the input to the helix control 
input amplifier. 


ive 2 7 -‘C) [FREQUENCY (6c) 


// UNLOCKED / 
'e / 


/ / I:1 


i} 
l 
| 
; VERNIER : 
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PHASE-LOCK LOOP 


SWEEP TO 
BWO 

VIA SHAPING 
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y OUTPUT 
STABILIZATION O OF PHASE 
i 2S ees z, LOCK CKT 
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Figure 4-12. Simplified Switching Logic Diagram 
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Table 4-1. Spectrum Width Control 
Attenuation Summary 


Attenuation KX 
mp 
Gain 


3 
10 

ii0 

5) 
10 


Table 4-2. Frequency Control 
Attenuation Cas 


Harmonic 
Band Number 


Spectrum 


Width jist sec | jist sec | 


ae... eee 


F 2nd sec | 


4-19, The SPECTRUM WIDTH control introduces at- 
tenuation which is inversely proportional to the selected 
spectrum width. The action of this control is sum- 
marized in Table 4-1. Note that the effect of switching 
the attenuator in the feedback loop of the helix control 
input amplifier is given in terms of amplifier gain. 
The FREQUENCY(GC) control, in addition to con- 
trolling the two attenuator sections as shown, rotates 
the dial drum in the window on the front panel of the 
instrument. The particular dial exposed is calibrated 
for input signals which mix witha given BWO harmonic. 
The number of the harmonic is also shown on the dial 
drum. Since the nth harmonic of the BWO sweeps n 
times as wide as the fundamental, attenuation intro- 
duced by the FREQUENCY(GC) control must be such 
that gain is inversely proportional to the harmonic 
number for which the exposed scale is calibrated. Thus 
the attenuators controlled by the FREQUENCY(GC) 
control are referred to as the 1/m attenuators. This 
attenuation is summarized in Table 4-2. 


4-20. As noted above, the switching in the helix con- 
trol input amplifier affects the gain of the amplifier. 
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In actuality, shuntresistors are switched into the neg- 
ative feedback circuit around the amplifier, reducing 
the feedback and increasing the gain. When operating 
the BWO in its stabilized (phase-locked) mode, the 
phase-lock error signal is applied to the negative feed- 
back input of the helix control input amplifier. The 
output impedance of the phase-lock circuit has a 
shunting effect on the feedback circuit of the helix con- 
trol input amplifier and therefore increases amplifier 
gain. To compensate for the increased gain of the 
amplifier, the switching network further attenuates the 
sweep signal applied to the amplifier by bypassing the 
20:1 attenuator and introducing a 52:1 attenuator, as 
shown in Figure 4-12. 


4-21. One switching complication is not shown in Fig- 
ure 4-12. In the phase-locked mode of operation, the 
SPECTRUM WIDTH control has no effectonthe ampli- 
fier gain. However, the 4 - 12.4 Gc band and the top 
three frequency bands canbe stabilized onthe 3 Mc/cm 
spectrum width and the top frequency band can be sta- 
bilized on the 10 Mc/cm spectrum width. Table 4-1 
indicates that amplifier gain must be increased on these 
two ranges. Since the helix control input amplifier 
gain is not changed, the attenuation of the first section 
of the 1/n attenuator is reduced instead, thereby in- 
creasing the sweep signal to both the phase-lock loop 
and the amplifier. 


4-22. SIGNAL IDENTIFIER. 


4-23. Since the 8551B uses no RF preselection, all 
signals that are applied to the input reach the first 
mixer. There the input signals mix with the signal 
from the BWO and its harmonics. Any mixing product 
resulting in a 2-Gc difference frequency appears as a 
signal on the 851 CRT. Thus any signal satisfying the 
equation Fg - nft,o = +2 Gc (where F = the input signal 
frequency, fo = the BWO frequency, and n is the har- 
monic of the BWO frequency) will appear on the display. 
The signal identifier provides a means of identifying 
any signal, satisfying the above equation, that appears 
on CRT, 


Note 


Signal identifying technique cannot be usedon 
the 1.8 to 4.2 range of FREQUENCY(GC) 
switch (200 Mc IF). 


4-24. The signal identifier operates by changing the 
frequency of the third local oscillator, the 180-Mc 
oscillator. This oscillator includes a Varicap as part 
of its frequency determining network (the Varicap is 
described in Paragraph 4-13). The reverse bias ap- 
plied to the Varicap in the 180-Mc oscillator is deter - 
mined by a resistive divider stick on the SIGNAL 
IDENTIFIER switch on the front panel of the 8551B. 
The switch has an OFF position, a REFERENCE po- 
sition that is used for initial setup of the display, and 
10 additional positions, each identified with a harmonic 
number. As the switch is advanced to the next highest 
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harmonic number, the bias to the Varicap in the 180- 
Mc oscillator is changed such that the oscillator fre- 
quency increases by approximately 18.18 kc. The 
result for a particular signal on the display is a shift 
of 2 cm when the SIGNAL IDENTIFIER switch is ro- 
tated from the REFERENCE position to the position 
indicating the BWO harmonic used to mix with the par- 
ticular signal being displayed. The shift is to the left 
if the input signal is higher than the BWO signal, to 
the right if the input signal is lower than the BWO 
signal. 


4-25. The mechanism can be explained as follows: 


a. The SIGNAL IDENTIFIER switch is initially set 
to the REFERENCE position. In this position, the 
SIGNAL IDENTIFIER bypasses the 1/n attenuators of 
Figure 4-4. Thus the BWO fundamental sweeps at a 
rate determined by the SPECTRUM WIDTH control 
setting regardless of the selected frequency range. 
However, since the instrument is calibrated for iden- 
tifying signals on the 100-kc/cm spectrum width, this 
discussion is based on the assumption that the SPEC- 
TRUM WIDTH is set to 100 kc/cm. It is important to 
note that the 851 CRT graticule calibration is n times 
100 kc/cm, where n is the harmonic of the BWO used 
to mix with the particular signal beingidentified. That 
is, for fundamental mixing, the spectrum width cali- 
bration is 100 kc/cm, for 2nd harmonic mixing the 
calibration is 200 kc/cm, etc. 


b. As the SIGNAL IDENTIFIER switch is rotated 
clockwise from the REFERENCE position, the 180-Mc 
oscillator frequency is increased 18.18 kc per step. 
The result is an increase of the first IF by 200 ke per 
step. For example, when the SIGNAL IDENTIFIER 
switch is set to the 1 position, the frequency of the 
180-Mc oscillator becomes 180.01818 Mc. For a final 
IF of 20 Mc the input to the third mixer, or the output 
of the 200 Mc IF, must be 200.01818 Mc. The har- 
monic generator, which multiplies the 180-Mc oscil- 
lator output by 10, has an output of 1800.1818 Mc, and 
this signal is applied to the second mixer. To produce 
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a second IF of 200.01818 Mc with a second LO fre- 
quency of 1800.1818 Mc, the first IF must be 
2000. 19998 Mc or, for all practical purposes, 
2.0002 Ge. 


c. To understand the signal identifier circuit, it is 
necessary to understand the effect of changing the first 
IF on the frequency calibration of the 851 CRT. With 
the SIGNAL IDENTIFIER switch set to REFERENCE, 
the center vertical graticule line on the CRT corres- 
ponds to nfL,O +2 Gc. That is, a signal at one of these 
frequencies will cause a response at the center of the 
CRT. When the SIGNAL IDENTIFIER switch is set to 
the 1 position, the CRT frequency calibrationis shifted 
so that the center graticule line corresponds to the 
frequency nft,o +2.0002 Gc. Thus, signals previously 
appearing at the center of the CRT are shifted by a 
factor of 200 kc. The extend of the shift is inversely 
proportional to the harmonic of the BWO with which the 
signal was mixing because the spectrum width cali- 
bration is n times 100 kc/cm. The direction of the 
shift depends upon whether the input signal frequency 
is above or below the BWO harmonic with which it is 
mixing. For example, a signal at nfLO + 2 Gc (the 
input signal frequency is above the BWO harmonic with 
which it is mixing) is lower in frequency than nfo + 
2.0002 Gc and therefore is shifted to the left of center. 
A signal at nfj,9 - 2 Gc is higher in frequency than 
nfo - 2.0002 Gc and therefore is shifted to the right 
of center. 


d. To summarize, the SIGNAL IDENTIFIER switch 
changes the calibration of the CRT by 200 kc per step. 
All signals appearing on the CRT are shifted by 2/n 
centimeters so that the number of steps required to 
shift a given signal by 2 cm indicates the harmonic of 
the BWO with which that signal is mixing. The direction 
of the shift indicates whether the signal frequency is 
higher or lower than the frequency of the BWO har- 
monic. The frequency of the input signal can be deter- 
mined from the formula Fg = nfy 9 +2 Gc, the choice 
of sign depending upon the direction of the signal shift 
on the CRT. If the harmonic number is 1, 2, 3, 4, 6, or 
10, the appropriate dial scale can be positioned with 
the FREQUENCY(GC) switch and the signal frequency 
read directly. 
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SECTION V 
MAINTENANCE 


5-1. INTRODUCTION. 


5-2. Information required to maintain the 8551B Spec- 
trum Analyzer RF Section in working conditionis pro- 
vided in Sections V and VII. Type of information covered 
is summarized briefly in Paragraph 5-7. 


5-3. MAINTENANCE PRECAUTIONS. 


WARNINGS 


VOLTAGES IN EXCESS OF 1000 VOLTS 
INSIDE CABINET 

under side on BWO tube terminals 

under side on HV power supply 

under side on Helix voltage shaper 


under side on HV overload relay 


STRONG, PERMANENT MAGNETIC FIELD 
AROUND BWO TUBE 


Remove wristwatch before working near BWO tube. 
Keep metal tools clear of BWO tube. 


DO NOT SHORT -CIRCUIT CASES OF CHASSIS - 
MOUNTED TRANSISTORS TO CHASSIS 


5-4. PERIODIC MAINTENANCE. 
5-5. CLEANING AND LUBRICATION. 


0-6. Inspect the air filter regularly and, ifnecessary, 
remove and wash in detergent and water. Dry filter 
and replace: no oiling or coating of the filter is neces- 
sary. Keep the filter clean. Unrestricted air flow 
gives longest component life. Inspect fan and screened 
vent; using light machine oil, lubricate fan approxi- 
mately every six months. 


5-7. CONTENT. 


a. Performance Checks. Tables5-3 and 5-10; Par- 
agraphs 5-10 through 5-46. 


b. Adjustments. Except for front-panel adjust- 
ments, adjustment procedures are given inbrief form 
in Table 5-14, and in more detail in Paragraphs 5-50 
through 5-106. Front-panel adjustments are given in 
Section III. 


c. Required Test Equipment. Instruments required 
for tests and adjustments are listed, together with 


minimum specifications, in Table 5-1; each instrument 


02435-1 


is given anumber reference. Accessories required 
for the procedures are listed in Table 5-2; each acces- 
sory is given a letter reference. Ahead of each section 
of the procedure, equipment required is listed by its 
reference number or letter. 


d. Waveforms. Table 7-1. 


e. Schematics: 


(1) RF Input. . Figure 7-15 
C2) CONVERTED errr ee eh he eee Tf ah8 
(OS Wite RING FLOctee bi eet 0) Sty ewes... (th Peed 
(yriO Me Ose, Dise “215 6 2 a is) ec OT ee 
(5) Sampler/Search Drive ..... re 7a2o 
(Sj: elixsGontrol Input). 2.0%... . i Tage 
i) Helix CONULOL, Se keas soe a). | Pee 
(SPrimary Power. wi. ts « 2. 9 1 ees 
(9) LV Power Supply... .. "7-41 


f. Assembly and Component Identification. Desig- 
nations for most parts are silk-screened on the chas- 


sis. In addition, the following aids are provided. 


(1) Locations of assemblies are called out in Fig- 
ures 7-2, 7-3, and 7-4. 


(2) Table 5-9 lists controls, switches, and con- 
nectors alphabetically, and gives the schematic 
on which each is shown. 


(3) Table 5-15 lists assemblies numerically and 
indexes each toits schematic and circuit board 
or assembly illustration. Figure 7-1 shows the 
relation between RF Section assemblies. 


(4) Table 7-2 lists chassis-mounted components 
numerically by reference designation, refer- 
ences the schematic on which each is shown, 
and either tells where the part is located or 
references an illustration which calls out the 
part. 


(5) Each board-mounted component is called out on 
a picture of the board. Inthe main, these illus- 
trations face the schematic in which the assem- 
bly appears. For help in locating any board, 
refer to Table 5-15 or the List of Illustrations 
in the front of the Manual. Paragraph 5-170 
includes suggestions on how to proceed when it 
is necessary to locate a part. 


g. Adjustments Required After Component Replace- 


ment: Tables 5-37 and 5-38. 


h. Troubleshooting Information. See Paragraphs 
5-106 through 5-179. 


i. Disassembly Instructions. 
(1) Cover and Side Panel Removal, Paragraph 5-47. 
(2) Freeing 8551B Front Panel, Paragraph 5-229. 
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Table 5-1. Test Equipment Required 


Instrument Type Critical Specifications Recommended Equipment 
it Oscilloscope Low-Frequency | Sensitivity: 0.1 mV/cm HP 130C 200 pV/cm 
Oscilloscope 


Voltmeter HP 3440 Digital Voltmeter 


with HP 3442 Automatic 
Range Selector plug-in 
3 Transformer for varying 
input voltage 


Accuracy: 0.05% 
Input Impedance: 10.2 megohms 
Automatic range selection 


General Radio Type 
W5MT3A or Superior 
Electric UC1M 


HP 428B 


Range: 103 to 127 Vac at approximately 
2-1/2 amps 

Voltmeter Range: 103 to 127 volts 

Voltmeter Accuracy: +1 volt 


Accuracy: +0.1mA +3% of FS 
Range: 0.1 mA to 0.5 mA 


Clip-on DC Milliammeter 


HP 410B/C Electronic 
Voltmeter 


DC Voltmeter /Ohmmeter Accuracy: +3% of FS 
Input Impedance: 100 megohms 
Can accommodate voltage-divider probe 


HP 11045A DC Voltage 
Divider 


Accuracy: +5% 

Division Ratio: 100:1 
Input Impedance: 10,000 megohms 
Maximum Volts: 6,000 


DC Voltage Divider 


HP 5245L Electronic 
Counter and 5253B Fre- 
quency Converter 


Electronic Counter 


Frequency: 200 Mc 
Accuracy: 5 parts in 108 +1 count 
Multiple period averaging feature 


VHF Signal Generator Frequency Range: 10 to 455 Mc HP 608C/E/F 


HF Signal Generator Output Frequency: 50 kc to 20 Mc HP 606A/B 
Frequency Accuracy: +1% 
Output: at least 3 volts into 50 ohms 
Modulating capability with external 


modulating -voltage input 
Meter which monitors generator output level 


VHF Attenuator To 60 dB, in 10-dB steps, usable at 2 Gc HP 355D 
UHF Signal Generator Frequency: 800 Mc to 2 Ge HP 8614A/B 
Calibrated output attenuator 
Can be set for leveled output 

Deleted 


Deleted 
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Recommended Equipment 


HP 8406A Frequency 
Comb Generator 


Table 5-1. Test Equipment Required (Cont. ) 


Instrument Type Critical Specifications 


1-Mc, 10-Mc, 100-Mc 
Marker Generator 


Accuracy: 0.5% 
Output Freqs: spaced at 1 Mc, 10 Mc, and 
100 Mc 


Power Meter HP 431B Power Meter & 


HP 478A Thermistor 
Mount 


Frequency: 180 Mc to 10 Gc 
Accuracy: +3% 


Coaxial Fixed Attenuator Attenuation: 20 dB 


Frequency Range: 10.1 Mc to 12.4 Gc 


HP 8491A - Option 20 


Frequency Meter Range: 2 to 4 Gc 


Accuracy: +1/2% 


HP 536A 


SHF Signal Generator Frequency: 7 to 11 Gc 


No. 
14 
15 
16 
Li 
18 HP 620A/B 
Calibrated output attenuator 
19 
23 
5 
27 
30 


Ea SHF Signal Generator Frequency: 3.8 to 7.6 Gc HP 618B/C 


21 


Attenuation: 10 dB 
Frequency Range: 10 Mc to 12.4 Gc 


AC Voltmeter Range: to 1.5 mV HP 400D/H VTVM 
Frequency: 50 to 60 cycles 
Accuracy: +3% of FS 


Coaxial Fixed Attenuator HP 8491A - Option 10 


HV DC Voltmeter Range: 300 to 2500 Vdc Simpson 260 
Accuracy: +3% 


24 | HV Probe Voltage Rating: 5000 Vdc Simpson 0507 


SHF Signal Generator Frequency: 1.8 to 4.2 Gc HP 8616A/B 
| Calibrated output attenuator 
2 Reference Noise Source Frequency: 200 Mc HP 343A VHF Noise 
Source 
LF Oscillator Output Frequency: 100 cps HP 200CD Wide Range 
Output Volts: 2 V Oscillator 
Noise Figure Meter Input Frequency: 20 Mc HP J16-340B (340B with 
20 Mc Input) 


Milliammeter +2% ammeter HP 412A DC Voltmeter- 
Ohmmeter -Ammeter 
Ee | Reference Noise Source Frequency: 2 Gc HP 349A UHF Noise Source 
Em RF Millivoltmeter Read 0.01 volt at 20 Mc HP 411A 
31 SHF Sweep Oscillator Frequency Range: 4 to 12.4 GHz HP 8690A w/HP 8693A/B 
Can be set for leveled output and 8694A/B RF Units 
32 | UHF Signal Generator Frequency Range: 450 to 1230 Mc HP 612A 
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Table 5-2. Test Accessories Required 


Instrument Type Critical Specifications Recommended Equipment 


Cable Assembly (2 each) Shielded 50-ohm cable terminated with dual HP 11000A 
banana plugs 

HP 11037A 

HP 11001A 


Cable Assembly (4 each) RG-58C/U, BNC male connector to BNC HP 10503A 
male connector 
Adapter BNC female connector to dual banana plug HP 10111A 


UG-274A/U 
HP 1250-0781 


Ref. 


Cable Assembly Shielded 50-ohm cable, dual banana plug to 


alligator clips 


Cable Assembly (3 each) RG-58C/U, BNC male connector to dual 


banana plug 


BNC male connector to 2 BNC female 
connectors 


BNC Tee 


rx 


Modified* General 
Cement #GC8721 


Approximately 7" long x 3/8'' diameter 
plastic 


Plastic tuning wand 


Cable Assembly Shielded coax, Type N male connector to Special HP 11500A 
Type N male, 3 feet long 


Adapter BNC male connector to BNC male connector | UG-491A/U 


Quick Wedge 1734-XM 
or 736-50 


ee ae os ae ee 


Screwholding screwdriver 


Adapter (2 each) 


Type N male connector to BNC female 
connector 


UG-201A/U 
HP 1250-0780 


Tuning Wand Plastic tuning wand Walsco 2547 
Open-end Wrench 3/8" wrench 1212 Proto 


Adapter Type N female connector to BNC female FXR 21850 
connector 
Type N Tee UG-107B/U 
Adapter UG-914/U (HP 1250-0080) 


Adapter X-band waveguide -to -coax HP X281A 


* One end modified by cutting shield away, exposing tuning blade. (Continued) 


Type N male connector to type N female 
connectors 


BNC female connector to BNC female 
connector 


5-4 02435-1 


Model 8551B Section V 
Table 5-2 


Table 5-2. Test Accessories Required (Cont. ) 


Critical Specifications Recommended Equipment 


UG-57B/U (HP 1250-0778) 


Instrument Type 


Adapter 


Soldering Tool Approximately 6-1/2" long slender metal HP 8690-0015 
; rod with curved pointed end 
a Test Leads Dual banana plug to probe and alligator clip HP 11003A 


R 
Al 
U 
, 
Y 


Type N male connector to Type N male 
connector 


0.05 uF, 3000 VDCW Chicago Condenser Corp 


PMS 503-3M 


200 K, 2 W Allen Bradley, Type J 


Ungar #4037, 47 1/2 W, 
Ungar PL #113 


Variable Resistor 
Z Resistor 1.1 megohms Int'l Resistance Co. 
CEC T-O 


pe 
AC Probe 


Soldering Iron Tip: approximately 1/8" 


Type N female connector to Type N female 
connector 


10:1 HP 10001A Divider Probe 


UG-27C/U 


Adapter Type N female connector to BNC male UG-349A /U 
connector HP 1250-0077 


Crowfoot Wrench Right-angle wrench with well-insulated Proto Tools 4914 
handle for loosening 7/16" hex nut 


Divider Ratio: 


Type N Right-angle Adapter | Type N male connector to Type N female 


connector 


Adapter UG-1034/U 


HP 1250-0082 


Type N male connector to BNC male 
connector 


HP 908A Coaxial 
Termination 


08551-2297 
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50-ohm coaxial termination SWR: 1.05, dc to 4 Gc 


Wattage rating: 1/2 W 


2 Gc IF Tuning Driver 


Fits 2 Gc IF Amplifier A5 locking and 
adjustment screws 


a 
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Table 5-3. Front Panel Checks 


Follow procedure given in Figure 3-5. 


Phase -lock 


Display shift which indicates 
correct harmonic number: 
2 cm +0.5 cm 


Perform steps 1-7, Fig.3-3, using any 


signal between 10.1 Mc and 12.4 Gc. 


Perform SPECTRUM CENTERING 
adjustment; see Par.3-32. 


Stabilize; see Fig.3-4. 


Set STABILIZATION to OSC TRACK, 
and turn TUNE. 


Phase -lock tuning 


Position of display will shift as 
TUNE is turned; this indicates 
BWO output is phase-locked to. 
reference oscillator. 


Change frequency of input by any 


amount up to 2 Gc. Set STABILI- 


ZATION to STABILIZED. Bring 
signal on display with TUNE; 


center it. 


Set STABILIZATION to OSC TRACK, 


and turn TUNE. 


5-8. PERFORMANCE CHECKS. 


5-9. Front panel checks for incoming or routine in- 
spection are given in Table 5-3, and procedures for 
verifying that the 8551Bmeets specifications are given 
in Table 5-10. Both sets of procedures are spelled 
out in greater detail in Paragraphs 5-10 through 5-46. 
Both Tables reference the more detailed procedures 
as an aid in case brevity has obscured clarity. Table 
5-10 is in test-card form, briefly describes test se- 
quences, and provides space for recording measure- 
ment results. Allow at least a half-hour warm-up 
before making checks. 


0-10. FRONT PANEL CHECKS. 
0-11. TIME DELAY, HIGH-VOLTAGE TURN-ON. 


a. With the 8551B plugged into a 115/230-V, 50 to 
60 cps source, set LINE to ON. 


b. The ON indicator lamp should light after 60 to 
90 seconds. 


5-12. SIGNAL IDENTIFIER OPERATION. Check of 
the signal identifier feature may be made with a signal 
of any frequency. Perform the procedure given in 
Figure 3-5. (A shift of 2 cm(+0.5 cm) indicates SIG- 
NAL IDENTIFIER is set to correct harmonic number.) 


0-6 


Position of display shifts as 
TUNE is turned. 


0-13. PHASE-LOCK CHECK. 


a. Equipment Required. A signal source operating 
anywhere in the 10.1-Mc to 12.4-Gc range; any of the 
signal generators listed in Table 5-4 is suitable. 

b. Procedure. 


(1) Perform steps 1-7 of initial operating proce- 
dure, Figure 3-3. 


(2) Perform SPECTRUM CENTERING adjustment; 
see Paragraph 3-34. 


(3) Perform stabilization procedure;see Figure 3-4. 


Table 5-4. HP Signal Generators, 10 Mc to 11 Gc 


Signal Frequency Cable | Adapter 
Generator Range Req'd | Req'd 
H** QO** 


608C/E/F 10 to 480 Mc 

612A UHF 450 to 1230 Mc 
8614A 800 Mc to 2.4 Gc| H** 
8616A 1.8 to 4.5 Ge 
618B 3.8 to 6.7 Ge 
620A 7 to 11 Ge 


**See Table 5-2 
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(4) Set STABILIZATION to OSC TRACK, and turn 
TUNE. (Shift of display as TUNE is turned 
indicates BWO output is phase-locked to that of 
10-Mc reference oscillator. ) 


(5) Return STABILIZATION to STABILIZED. 


5-14. PHASE-LOCK TUNING. 


a. With setup same as in Paragraph 5-13, change 
frequency of input signal by any amount up to 2 Gc. 


b. Bring signal on display with TUNE; center it. 


c. Set STABILIZATION switch to OSC TRACK, and 
turn TUNE. (Shift of display as TUNE is turned (with 
STABILIZATION at OSC TRACK) indicates BWO output 
is phase-locked to that of 10-Mc reference oscillator.) 


0-15. SWEPT-FREQUENCY LINEARITY. 


Specification: 


Spectrum Widths 200 Mc/cm to 3 Mc/cm: Fre- 
quency error between two points on the display is 
less than +10% +3 Mc of the indicated frequency 
separation between the two points. 


Spectrum Widths 1 Mc/cm to 10 kc/cm (stabilized 


tuning mode): Frequency error between two points 


on the display is less than +5% of the indicated 
frequency separation between the two points. 


Gp) 8406 


FREQUENCY COMB 
GENERATOR 


Hoes) 


@ 115004 
CABLE ASSY 
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0-16. EQUIPMENT REQUIRED. 


a. Frequency Comb Generator (8406A): item 14 in 
Table 5-1. 


b. Coaxial cable terminated with Type N male con- 
nectors (11500A): item H in Table 5-2. 


5-17. PROCEDURE, STABILIZED. With the analyzer 
stabilized, a check of linearity on one band checks the 
linearity on any other band that can be stabilized. The 
following procedure checks linearity with SPECTRUM 
WIDTH at 1 MC, and confirms linearity at 300 KC, 
100 KC, 30 KC, and 10 KC. 


a. Connect frequency comb generator to 8551B IN- 
PUT, as indicated in Figure 5-1. Depress 1-Mc con- 
trol on generator. Atthis setting, generator delivers 
frequency markers spaced 1 Mc apart. 


b. On Analyzer, set 


ATTENUATOR(DB).. . Pic oe) 
VER TADISPUAV © 614.) 41s... OG 
Tae GAIN(DB) se. . 704 10 
SPECTRUM WIDTH. 1 MC/CM 


c. Stabilize the Analyzer; see Figure 3-4. 


d. Turn TUNE throughits range noting, at as many 
regions across the band as desired, marker signals 
and spacing of intervals. (Across the range of the 
analyzer, the 10-cm display should never have less than 
9.5 marker intervals nor more than 10.5 intervals. ) 


ae 7 
Dd 


} 
¢ 


IX 


115V/50-60™ 85518-B-14 
SUPIPEY 


Figure 5-1. Measurement Setup, Frequency Linearity Check 
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Table 5-5. Sweep Linearity Check, Unstabilized 5-22. PROCEDURE. 
SPECTRUM | Comb Marker Intervals in eh eee 
WIDTH Generator 10-cm displa 
Setting Setting Doge oe: 
SPECTRUM WIDTH VERNIER. ... max ccw 
3 MC/CM STABILIZATION. ... . . . UNSTABILIZED 
nd need c. Set TUNE for 2 Gc on LOCAL OSC FREQ scale. 
100 MC/CM Adjust frequency meter for power meter dip, and read 
200 MC/CM frequency meter for frequency at which dip occurs; 
reading on frequency meter should be within +20 Mc of 
2 Ge. 
e. Repeat this procedure across the band, using 
0-18. PROCEDURE, UNSTABILIZED. Method is settings given in Table 5-6. 
same as for stabilized procedure except that STABI- 
LIZATION is set for UNSTABILIZED. Settings and 
limits as TUNE is turned through its rangeis given in Table 5-6. Tuning Accuracy Check Data 
Table 5-5. 
Frequency Meter 
TUNE Setting Reading (Gc) 
5-19. TUNING ACCURACY. (Gc) 


Specification: +1% of LO fundamental or harmonic. 


5-20. EQUIPMENT REQUIRED. 


a. Power Meter and Thermistor Mount (431B and 
478A): item 15 in Table 5-1. 


b. 20-dB Attenuator (8491 Option 20): item 16 in 
Table 5-1. 


c. Coaxial cable terminated with TypeN male con- 
nectors (11500A): item H in Table 5-2. 


d. Coaxial Frequency Meter (536A): item 17 in 
Table 5-1. 


5-21. SETUP. Connect equipment to the LO OUTPUT 
TERMINATE IN 50 OHM connector on 8551 rear panel, 
as indicated in Figure 5-2. No input signal is required 
for this check. 


dp 4318 
POWER METER 20 DB LO OUTPUT | 
en ATTEN UATOR >} 
e, 
fom 
dp 478A 
TOUTS 
eee = SS 
(536A @p1500A 
FREQUENCY 8551A-B-9 
METER 


Figure 5-2. Measurement Setup, Tuning Accuracy Check 
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5-23. SENSITIVITY. 


Specification: 


(ee power + noise power 
noise power 
10 ke IF bandwidth)*: 


10.1 Mc to 100 Mc, -98 dBm, fundamental mixing 
100 Mc to 1.8 Gc, -100 dBm, fundamental mixing 
1.8 to 4.2 Gc, -100 dBm, fundamental mixing (using 
200 Mc 1st IF) 

2.4 to 4.1 Gc, -90 dBm, second harmonic mixing 

4.1to6 Gc, -100 dBm, fundamental mixing 

6 to 8 Gc, -88 dBm, third harmonic mixing 

8 to 10 Gc, -91 dBm, second harmonic mixing 
10 to 12.0 Gc, -85 dBm, third harmonic mixing 

8.2 to 18 Gc, -80 dBm 

18 to 26.5 Gc, -75 dBm 

26.5 to 40 Gc, -65 dBm 


*With source stability better than 1 kc, greater sen- 
sitivity canbe achieved using narrower IF bandwidth. 


Sensitivity — / 


5-24. EQUIPMENT REQUIRED. To check sensitivity 
across the 10.1-Mc to 40-Gc range of the analyzer 
requires test equipment equal to that listed in Table 
5-7. The residual FM of the input signal must be less 
than 10 kc peak-to-peak to measure the sensitivity of 
the analyzer for the 10 kc IF bandwidth. With signal 
generators such as HP Models 606, 608, 612, 8614 
and 8616, a direct measurement of sensitivity may be 
easily made at frequencies up to4.2 Gc. Above 4.2 Gc 
(where signal generators having residual FM greater 
than 10kc peak-to-peak are fairly common) an indirect 
method for measurement of sensitivity is used. 


5-25. DIRECT SENSITIVITY MEASUREMENT 10. 1- 
Mc to 4.2-Gc. 


a. Connect a sensitive RF millivoltmeter, such as 
the HP 411A, to IF TEST POINT onthe 851 rear panel. 


Section V 
Paragraphs 5-23 to 5-26 


b. Set 

851 Display Section: 

NIG koe IA Ys. 3) ie ay etn Meee ecm LN, 
Pere WIDTH. jar ie tee Sune see LOC 
I. F. GAIN(DB) ezine 80 (70 + 10) 
SWEEP TIME . 3 MILLISEC/CM 
8551 RF Section: 

FREQUENCY(GC). ov ish Saale’ eee .01-2 


SPECTRUM WIDTH. aie 6 . 2) 1 MC/CM 
SPECTRUM WIDTH VERNIER . CAL ae ccw) 


ATTENUATOR(DB) . : ee ake 
SIGNAL IDENTIFIER 2 (Fs) « ‘iit Hs OPE 
TGLIN Gene is 2 «+ eS DLANDBY 


c. Set TUNE for any frequency between 800 Mc and 
1.8 Gc frequency scale. 


d. Note and record millivoltmeter reading; this is 
the level of the noise and is the reference. 


e. Setoutput of signal generator to -60 dBm at fre- 
quency set in step c above. Connect signal generator 
to analyzer INPUT. i 


f. Stabilize analyzer; refer to procedure contained 
in Figure 3-4. 


g. Reduce 851 RF GAIN(DB) by 3 dB (set to 70 + 7) 


h. Adjust SPECTRUM WIDTH VERNIER to max ccw 
while adjusting TUNE tokeep signal at center of display 
CRT. Reduce signal generator output level until milli- 
voltmeter reading isthe same as that recorded in step 
d above. 


i. Record signal generator output level (for example 
-92 dBm). Add the 10 dB of input attenuation at the 
analyzer input (inthe example, -102dBm). This power 
level is the sensitivity of the analyzer for 10-kc IF 
bandwidth at the measured frequency and must be 
{ -100 dBm. Refer to Table 1-1 for sensitivity speci- 
fications at other frequency ranges. 


5-26. INDIRECT SENSITIVITY MEASUREMENT 4.2- 
to 40 Ge. 


a. To determine relative sensitivity of 1-Mc and 


Table 5-7. Test Equipment Suitable for Sensitivity -Check Setups 


8690 Sweep Oscillator 


8690 Sweep Oscillator 
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Analyzer Range (Gc) } Suitable Signal Source Accessories Required 


608C VHF Signal Generator (10 Mc to 480 Mc) 
612A UHF Signal Generator (450 Mc to 1230 Mc) 
8614A/B Signal Generator (800 Mc to 2.4 Gc) 


8616A/B Signal Generator (1.8 Gc to 4.5 Gc) 
618B SHF Signal Generator (3.8 Gc to 7.6 Gc) 


620A SHF Signal Generator (7 Gc to 11 Gc) 


11500A Cable Assembly 
11500A Cable Assembly 
11500A Cable Assembly 


11500A Cable Assembly 


11500A Cable Assembly 


11500A Cable Assembly 


8694A/B RF Unit 


8695A/B RF Unit (12.4 to 18 Gc) 
8696A/B RF Unit (18 to 26.5 Gc) 
8697A/B RF Unit (26.5 to 40 Gc) 


Section V 
Paragraphs 5-27 to 5-30 


10-kc IF bandwidth using signal generators with re- 
sidual FM greater than 10 kc peak-to-peak: 


(1) Perform steps a through i of Paragraph 5-25. 
Record the 10-kce sensitivity determined in 
step i (for example, -102 dBm). 


(2) Repeat steps athroughi of Paragraph 5-25 using 
IF bandwidth of 1Mc. Record sensitivity deter - 
mined in step i (for example, -83 dBm). 


(3) The relative sensitivity of the 10-kc and 1-Mc 
IF bandwidth is the difference between readings 
of steps 1 and 2 above (inthe example, -19 dBm). 


b. Measure the sensitivity at any frequency, using 
the method contained in Paragraph 5-25 with an IF 
bandwidth of 1 Mc. Use the SIGNAL IDENTIFIER 
switch to determine the appropriate position for the 
FREQUENCY(GC) switch (see Figure 3-5). Be sure 
to return SIGNAL IDENTIFIER switch to OFF after 
completion of signal identification technique. 


c. Add the relative sensitivity determined in step 3 
above to determine the equivalent 10-kc sensitivity. 
For example, if the sensitivity measured in step b 
above was -70 dBm at 8 Gc, the 10-kc bandwidth sen- 
sitivity would be -89 dBm (-70 dBm + -19 dBm). 


5-27. MAXIMUM INPUT POWER (FOR 1-DB 
COMPRESSION. 


Specification: 


Coaxial Input; 


ATTEN(DB) Typical Max Input 
Setting (Peak or Avg dBm) 
0 -10 
10 0 
20 +10 
30 +20 
40 thru 60 +30 


Typical Max Input 
Waveguide Input: (Peak or Avg dBm) 
11521A (8.2-12.4 Ge) -15 
11517A (12. 4-40. 0 Gc) -15 


0-28. EQUIPMENT REQUIRED. Following procedures 
assume use ofequipments listed. The frequency spec- 
ified is that at which compression is worst; any fre- 
quency in the range may be used. 


a. VHF Signal Generator (608C/E/F): item 8 in 
Table 5-1. 


b. Power Meter and Thermistor Mount (431B and 
478A): item 15 in Table 5-1. 


5-29. PROCEDURE: 


a. With the signal generator set for 50 Mc, cali- 
brate output attenuator with power meter for -5 dBm, 
-15 dBm, and -25 dBm. Leave signal generator set 
for 50 Mc at -5 dBm. Connect signal generator to 
8551 INPUT. 
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b. Set 
851 
VERE DISPLAY . «© . «4 0 3 See 
I. F. BANDWIDTH . .«<. 2. 3 3% 2 6 
SWEEP TIME . 3 MILLISEC/CM 
SYNC. , . LINE 
8551 
SIGNAL IDENTIFIER. ... . . « weueeOeen 
SPECTRUM WIDTH . 200 MC/CM 
ATTENUATOR(DB). : Pe 
FREQUENCY(GC) . « « « « «© % °«) sine 
STABILIZATION. . UNSTABILIZED 


c. Adjust 8551 TUNE to center signal on 851 CRT, 
and set I. F. GAIN(DB) for 5-cm display and note I. F. 
GAIN setting. 


d. Change signal generator output to -15 dBm. 


e. Readjust I.F.GAIN for 5-cm display. The dif- 
ference between 10 dB and I. F. GAIN change is the sig- 
nal compression. (Signal compression should not ex- 
ceed approximately 1 dB.) 


Note 


Signal compression is generally worst at low 
LO frequencies; however, if a more compre- 
hensive test is desired, the above procedure 
can be followed at any frequency. 


f. In a similar manner, check signal compression 
of waveguide mixers. Setgenerator output at -15 dBm, 
and choose a frequency such that the LO is tuned as 
near as possible to 2 Gc. 

5-30. FREQUENCY RESPONSE. 


Specification: 


Coaxial Input: 


Frequency Mixing Mode Flatness’  Flatness 
Range n* I.F. Full Range 100 Mc 

10.1-100Mc 1° 2 Gc +2.0 dB £20 0B 
100 Mc- I> 200Mc =1.5d5B +1.0 dB 

1.8 Ge 

1.8-4.2Ge 1 2Ge  +43.5dB e2zegee 
2.4-4.1 Ge 27 2 Gc arpa) lle} +2.0 dB 
4,1-6 Gc 1+ 2 Gc +1.5 dB +1.0 dB 
6-8 Gc oa 2 Gc +2.0 dB +1.5 dB 
8-10 Gc Dae 2 Gc +2.0 dB +1.5 dB 


10-12.0:Ge7 73" 2 Gc +3.5 dB +2.0 dB 


*n = harmonic number 


Note 


The Relative Gain column shown under Fre- 
quency Response in Table 1-1 is not a speci- 
fication; it is operating information which 
should prove helpful when using the analyzer. 
The relative gain figure varies from analyzer 
to analyzer; typical variationis within +3 dB, 
though it may be greater. Procedure for ob- 
taining the relative gain figure for your ana- 
lyzer is given in Paragraph 2-23, 
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Section V 
Paragraphs 5-31 to 5-32 


Tahle 5-8. Frequency Response Check Data 


8551 Settings 
FREQ(GC) SPEC. WIDTH TUNE Limits Approx Rel** 
Range (MC/CM) (Gc) (dB p-p) Gain (dB) 
608C/E 
608C/E 


10.1 to 100 Mc 


612A 
8614A* 


100 Mc to 1.8 


we) 


8616A* 1.8 to 4.2 


8616A* 2.4 to 4.1 


618B 4.1to 6.0 


oP NON NO LA 


are 6.0 to 8.0 
620A 


. 620ATE 8.0 to 10.0 


8690 10 to 12.4 


°Manually swept 
*Leveled CW output 
tVary TUNE setting as required to keep display on CRT 
**Relative displayed amplitudes of equal-amplitude input signals for the various harmonic mixing modes. 
Figures given are approximate; +3 dB is typical, variation can be greater. If figure-of-merit was estab- 
lished for relative gain (see Paragraph 2-23), check against figure-of-merit for your instrument instead 


of figures in approximate relative gain column. 


ttCalibrated. 10-dB fixed attenuator inserted between 620A and 8551. 


5-31. EQUIPMENT REQUIRED. 


a. For the coaxial-input response measurement, 
signal generators with flat frequency -response charac - 
teristics are desirable. Generators with leveled out- 
put are available in the 10.1-Mc to 12.4-Gc range. 
Sweep oscillators with leveling capability (such as the 
HP 8690 series) may be used if available. 


b. VHF Signal Generator (608C /E/F) (10 to 420 Mc): 
item 8 in Table 5-1. 


c. UHF Signal Generator (612A) (450 to 800 Mc): 
item 32 in Table 5-1. 


d. UHF Signal Generator (8614A) (0.8 to 1.8 Gc): 
item 11 in Table 5-1. 


e. UHF Signal Generator (8616A) (1.8 to 4.2 Gc): 
item 19 in Table 5-1. 


f. SHF Signal Generator (618B) (3.8 to 7.6 Gc): 
item 20 in Table 5-1. 


g. SHF Signal Generator (620A) (7 to 10 Gc); item 18 
in Table 5-1. 


h. SHF Sweep Oscillator (8690) (with 8 to 12.4 Gc 
RF Unit): item 31 in Table 5-1. 
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i. Power Meter and Thermistor Mount (431B and 
478A): item 15 in Table 5-1. 


j. Coaxial cable terminated with Type N male con- 
nectors (11500A): item H in Table 5-2. 


k. Adapter, Type N female to Type N female con- 
nector (UG-29B/U): item ZA in Table 5-2. 


5-32. PROCEDURE. 


a. Set 
SUA Geese de Seach 1h ee . LINE 
TeReBANDWIDEE .0'c «40 «0 e we be ee 
SWEEP TIME . 3 MILLISEC/CM 
I-ry GAIN(DB)o) « = , . 0 + about 50 
Min TSDESEIGAY & .\'e s- 6 e weer eee een 
ACE EENUATOR(D DB)... 2. «<< Gain ene eee ee LO 
STABILIZATION. . - UNSTABILIZED 
SIGNATPIDENTIFIER. <<: supeeu ae Ore 
SPECTRUM WIDTH VERNIER. ..... CAL 


b. Referring to Table 5-8, connect appropriate sig- 
nal generator to 8551B INPUT andcheck peak -to-peak 
variation of displayed signal across each band. (Peak- 
to-peak variation should not exceed limits shown in 
Table 5-8.) 
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5-33. LO (BWO) RESIDUAL FM CHECK. 


Specification: 
Phase-locked: 1kc peak-to-peak or less 
Not phase-locked: typically less than 40 kc peak- 
to-peak. 
0-34. EQUIPMENT REQUIRED. 


a. Frequency Comb Generator (8406A): item 14 in 
Table 5-1. 


b. Coaxial cable terminated with Type N male con- 
nectors (11500A); item H in Table 5-2. 


5-35. CALIBRATION. 


a. Set 
8551 
SPECTRUM WIDTH. 1 MC/CM 
SPECTRUM WIDTH VERNIER..... .CAL 
SIGNATT IDENDININ Reece. 5 (oO RUN 
FREQUENCY(GC)..4) eens oe .01-2 
STABILIZATION . ‘UNSTABILIZED 
ATTENUATOR(DD) wee ee «> ss. 0 keel 
851 
ViER Te DIS RIGA a erne eis... See LOG. 
EESBAND WILD RH iieew wea fs. &. se ee LOKG 
I.F.GAIN .. i eye A DOUL DO 
SWEEP TIME 3 MILLISEC /CM 


b. Set frequency comb generator for 1MC; connect 
to 8551 INPUT. 


c. At analyzer, perform stabilization procedure 
(Figure 3-4). 


d. Adjust TUNE so the 10 1-Mc signals on the dis- 
play align with the 10 vertical axes on the 851 CRT 
graticule. 


e. Turn SPECTRUM WIDTH VERNIER ccw, ex- 
panding scale until only 2 signals are displayed, exactly 
10 cm apart. (SPECTRUM WIDTH calibration is now 
reduced to 0.1 of the value shown at any position 
designation. ) 


f. Leave generator set for IMC and connected to 
8551. 


9-36. RESIDUAL FM CHECK, STABILIZED. 


a. Set 
SPECTRUM WIDTH .. . . 10 KC/CM* 
IE BANDWIDTH?) Seer IK 
SWEEP TIME . 1 SEC/CM 


*Is actually set tol KC/CM by virtue of calibration 
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b. Center 1-Mc marker signal with TUNE, and 
measure total excursion. (Total excursion should be 
less than 1 kc.) 


c. Return SPECTRUM WIDTH VERNIER to CAL. 


5-37. RESIDUAL FM CHECK, UNSTABILIZED. 


a. Make following changes in settings: 


I. F. BANDWIDTH. . . . % « «) 0%) eee 
SWEEP TIME . 3 MILLISEC/CM 
STABILIZATION . -UNSTABILIZED 
Frequency Comb Generator ..... .10MC 


b. Center signal with TUNE, and adjust I. F. GAIN 
(DB) for convenient display. 


c. Set SWEEP TIME to .1SEC/CM. 


d. Switch SPECTRUM WIDTH as necessary (prob- 
ably to 10 KC/CM) to measure total signal excursion 
resulting from residual FM in BWO output. (Total 
excursion should be less than 40 kc.) 


5-38. RESIDUAL RESPONSES. 


Specification: 


Less than -90 dBm referred to signal input on fun- 
damental mixing (-85 dBm when LO (BWO) is within 
60 Mc of 2 or 4 Ge). 


5-39. EQUIPMENT REQUIRED. The residual re - 
sponse check could require signal sources which gen- 
erate signals from 10.1 Mc to 12.4 Gc. Hewlett- 
Packard signal generators suitable for the purpose are 
listed in Table 5-4. 


0-40. PROCEDURE. 


a. Turn on analyzer (see Figure 3-3), using fol- 
lowing settings: 


FREQUENCY(GC). oo. 5 Ose 
SPECTRUM WIDTH VERNIER.... . .CAL 
SPECTRUSGWIDTH: cca 1 MC/CM 
SIGNAL IDENTIFIER .... 2) @eeoge 
ATTENUATOR(DB). .... . s « Sane 
1: F. BANDWIDTH. .. . 2. .5 . SO 
SWEEP TIME ‘ 3 MILLISEC/CM 
VERT DISPLAY . .... 2°. 2 3 Se 
I, F. GAIN(DB) : . 80 (max gain) 


b. Perform stabilization procedure (see Figure 3-4). 


c. Turn TUNE through its range watching for any 
display significantly above the noise; if any appears, 
determine its frequency. 
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d. Set up a -90 dBm display at the frequency of the 
residual. Assuming a 120-Mc residual, connect sig- 
nal generator to 8551 INPUT, set output frequency at 
120 Mc and output level at -80 dBm (leave 8551 AT- 
TENUATOR(DB) set at 10). Reference signal should 
be adjacent to that of the residual; ifnecessary, readjust 
frequency (at signal generator) to bring reference dis- 
play close to that of the residual. 


e. Compare amplitude of residual with that of the 
reference. (If residual is of same or less amplitude 
than that of reference, residual response is within 
specifications. ) 


f. If a residual appears within 60 Mc of 2 or 4 Gc, 
compare its amplitude with that of an input signal of 
approximately the same frequency and a level of 
-85 dBm. (Leave ATTENUATOR(DB) at 10, and use 
-75 dBm input signal. ) 


g. Set FREQUENCY(GC) to 1.8 - 4.2, and repeat 
procedure. 


5-41. BWO (LO) NOISE SIDEBANDS. 


Specification: 


Greater than 60 dB below CW signal level, 90 kc 
or more away from signal, using fundamental 
mixing. 


5-42. EQUIPMENT REQUIRED. Signal source which 
generates 1-Gc signals, such as the HP 8614A Signal 
Generator. 


0-43. PROCEDURE. 


a. Perform steps 1-7 of initial operating procedure, 
Figure 3-3, using input signal of about 1 Gc and the 
following control settings: 


RGU NG W( GO) pete 8 cis... ots Gu. tle? 
SPECTRUM WIDTH. 30 KC/CM 
SPECTRUM WIDTH VERNIER...... CAL 
PEABANDWIDTH. | >. ..+.. + « «ae MIKE 
Rp IUDISRUAV 26° 0 es ee LOG 
i,E,GAIN(DB) . ... . 70 (60 + 10) 
BASE LINE CLIPPER. max ccw 


b. Center display with TUNE, andat signal generator 
adjust signal level for 851 display 7 cm high. 


c. Stabilize (see Figure 3-4). 


d. At 3cm from center line (90 ke from signal), 
noise display should be less than 1 cm high. 
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Paragraphs 5-41 to 5-46 


5-44. LO (BWO) OUTPUT. 


Specification: 


Typically greater than 20 mW. 


5-45. EQUIPMENT REQUIRED. 


a. Power Meter and Thermistor Mount (431B and 
478A): item 14 in Table 5-1. 


b. 20-dB Attenuator (8491A - Option 20): item 16 
in Table 5-1. 


5-46. PROCEDURE. 


a. Connect a 20-dB RF attenuator to LO OUTPUT- 
TERMINATE IN 50 OHM connector on 8551 rear 
panel. Connect power meter and thermistor mount to 
attenuator (see Figure 5-3). 


b. With 8551 LINE switch at ON, tune across full 
LO range. Power meter reading should be approxi- 
mately 0.2 mW (or greater), indicating output of ap- 
proximately 20 mW (or greater). 


CONNECTION POINT R5\ 
FOR SECOND 

MEASUREMENT OF 
BWO POWER 


LO OUTPUT 
TERMINATE IN 500 


478A 
THERMISTOR 
MOUNT 


@p) 4318/C 
POWER METER 


20-dB 
ATTENUATOR 


IISV /50-60%™, 
SUPPLY 


8551A-A-42B 


Figure 5-3. Setup for Measuring BWO 
Power at 8551 Rear Panel Output 
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Table 5-9. Schematic Location of Controls, Switches, Indicators, and Connectors, 8551B 


2GC IF INPUT RF Input 

2GC OUTPUT RF Input 

115/230 Slide Switch Primary Power 
200 MHZ INPUT 
200 MHZ OUTPUT 
ATTENUATOR (DB) switch 
CONTROL connector 
EXT MIXER INPUT 
Fan Motor 
FREQUENCY (GC) switch 


Converter 
RF Input 
RF Input 
Switching Logic 
RF Input 


Primary Power 
RF Input 

Switching Logic 
Converter 


10MC Osc/Disc. 


Primary Power 


FREQ. VERNIER 
FUSE 
IF OUTPUT 
INPUT 
LINE switch 
LINE INPUT 
Line Voltage Slide Switch 

LO OUTPUT TERMINATE IN 50 OHM 
OSC TRACK BALANCE meter 
PRESELECTOR DRIVE OUTPUT 
PRE STAB BAL control 
REDUCE SPECTRUM WIDTH 
REF CHECK switch 


Converter 
RF Input 


Primary Power 


Primary Power 


Primary Power 


Sampler /Search Drive 


Helix Control Input 


Helix Control 


Sampler /Search Drive 


Switching Logic 


Converter 


SENSITIVITY Control 


RF Input 


SIG. IDENT CAL Adjustment 


Converter 


SIGNAL IDENTIFIER Switch Converter 


SPECTRUM CENTERING Adjust Helix Control Input 


SPECTRUM WIDTH Switch Switching Logic, Helix Control Input 7-21, 7-32 


SPEC WIDTH UNCAL lamp Switching Logic 7-21 


SPECTRUM WIDTH VERNIER 


Switching Logic 7-21 


STABILIZATION Switch 


Switching Logic, Helix Control Input 7-21, 7-32 


STAB. TUNE Adjust 10MC Osc/Disc. 7-26 


SWEEP INPUT 


Switching Logic 


SWITCHED LINE OUTPUT 


Primary Power 


TUNE Control 


Helix Control Input 
10MC Osc/Disc. 
10MC Osc/Disc. 
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INSTRUMENT SERIAL NUMBER 


TABLE 5-10. PERFORMANCE CHECK TEST CARD 


Procedures in this test card correspond 
to Paragraphs 5-15 through 5-46. 
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Table 5-10. Performance Check Test Card, 8551B 


1. SWEPT FREQUENCY LINEARITY: 


Spectrum widths 200 Mc/cm to 3 Mc/cm: Frequency error between 
display is less than +10% +3 Mc of the indicated frequency sep- 
aration between the two points. 


Spectrum widths 1 Mc/cm to 10 kc/cm (stabilized tuning mode): 
Frequency error between two points on the display is less than +5% 


of the indicated frequency separation between the two points. 


Equipment Required: 


Frequency Comb Generator (8406A) 
Cable terminated with Type N male connectors (11500A) 
Analyzer Display Section 


Procedure, Stabilized: 


a. Connect frequency comb generator to INPUT. Depress 
generator 1 MC control. 


» met 
ATTENUATOR(DB) 2 3: eee) ss «10 0r- 0 
VERT DISPLAY". <. biv-eee i es SLOG 
Es GAIN( DB) eee re tees oo ee TOO 
SPECTRUM WIDTH... =... 1MC/CM 
. Stabilize analyzer (Figure 3-4). é 
. Turn TUNE through range observing displays. 
. Note number of marker intervals in 10-cm display. 
Leave setup connected and analyzer turned on. 


Procedure, Unstabilized: Turn TUNE through range, observing 


displays, as follows: 


. Set SPECTRUM WIDTH at 10 Mc; depress frequency comb 
generator 10Mc control. 


. Note number of intervals on 1G-cm display. 


. Set SPECTRUM WIDTH at 100 Mc; depress frequency comb 
generator 100 Mc control. 


. Note number of intervals in 10-cm display. 


. Set SPECTRUM WIDTH at 200 Mc; depress frequency comb 
generator 100 Mc control. 


Note number of intervals in 10-cm display. 
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Table 5-10. Performance Check Test Card, 8551B (Cont. ) 


Par. 
Ref. Procedure Min. 


2. TUNING ACCURACY: 


+1% of LO fundamental or harmonic 


Equipment Required: 


Power Meter & Thermistor Mount (431B & 478A) 

20-dB Attenuator (8491A - Option 20) 

Cable terminated with Type N male connectors (11500A) 
Frequency Meter (536A) 


a. Connect equipment to rear panel connector LO OUTPUT - 
TERMINATE IN 50 OHM, as indicated in Figure 5-2. 


. No input signal required. Set: 
UNIS oh oe el tae ee 8 ee ee ee ON 
SPECTRUM WIDTH VERNIER. . . .max ccw 
STABILIZATION. . ... . UNSTABILIZED 


. Set TUNE for 2 Gc on LOCAL OSC FREQ scale. Adjust 
frequency meter for power meter dip. 


. Read frequency meter when power meter reading dips. 


Turn TUNE to 2.2 Gc, and tune frequency meter for 
power meter dip. 


Read frequency meter at power meter dip. 


. Set TUNE (Gc): 


.4 frequency meter reading at dip 


3. SENSITIVITY: 


See Paragraph 5-23. 
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Table 5-10. Performance Check Test Card, 8551B (Cont.) 


Par. 
Ref. Procedure Min. 


4. MAXIMUM INPUT POWER (FOR 1-DB COMPRESSION): 


Coaxial Input 


ATTENUATOR Typical Max Input 
Setting (dB) (Peak or Average (dBm) 


-10 

0 

+10 

+20 

40 thru 60 +30 


Waveguide Input Typical Max Input 
(Peak or Average (dBm) 
pare SS Sy ns 


11521A (8.2-12.4 Gc) 
11517A (12. 4-40. 0 Gc) -15 


Equipment Required: 


VHF Signal Generator (608C/E/F) 
Power Meter & Thermistor Mount (431B, 478A) 


Check at 50 Mc 


a. With signal generator set for 50 Mc, calibrate output 
attenuator at -25, -15, and -5 dBm. Leave generator 
set for 50 Mc at -5 dBm. 


. Connect calibrated signal generator to 8551 INPUT. 


. Set 
VER de DISPLAY." 2:45. Gea el a en 
I. F. BANDWIDTH. : SCs Werner sd kvl UG: 
SWEEP TIME... . «=. . 33: MILLISEC/CM 
BEDE Sc ciel Grama jefe: co) cb 9 ae ROMene Sears LINE 
SIGNAL IDEN ELEIER |.) ioe eee ee ee ee 
SPECTRUM WIDTH... ~ 3%... 320 @1eMC/CM 
ATTENUATOR(DB).. . pre Micra er? |G) 
ELEC ESGUIGING © (GC) enue van dete mee cree 01-2 
STABILIZATION . . .. . .UNSTABILIZED 


. Center signal on CRT with TUNE; set I. F. GAIN for 5-cm 
display and note I. F. GAIN setting. 


. Set signal generator to -15 dBm and reset I. F. GAIN for 
d-cm display. Compression equals 10 dB minus the 
I, F, GAIN change. 
Signal Compression dB approx 1 


In a similar manner, check signal compression of external 
waveguide mixers. Initially, input signal should be at 
-15 dBm; choose a frequency such that LO is tuned as 
near to 2 Gc as possible. 
Signal Compression dB approx 1 


5. FREQUENCY RESPONSE: 


See Paragraph 5-30. 


5-14d 02435 -1 


Model 8551B 


Table 5-10. Performance Check Test Card, 8551B (Cont. ) 


Par. 
Ref. Procedure 


6. LO (BWO) RESIDUAL FM: 


Phase-locked - 1 kc peak-to-peak or less 
Not phase-locked - typically less than 40 kc peak-to-peak 


Equipment Required: 


Frequency Comb Generator (8406A) 
Analyzer Display Section 

Cable (10503A) 

Adapter (UG-201A/U) 


Connect frequency comb generator to INPUT, set generator for 1 Mc 
Stabilize analyzer (Figure 3-4) 
Calibrate SPECTRUM WIDTH to 0.1 (see Paragraph 5-35). 


Check, Stabilized 


a. Set SPECTRUM WIDTH. .. . . 10 KC/CM 
(actually 1kc/cm by calibration) 

Perm DANDWIDLH. . 2. ¢ « (selene Ce 
SWEEPPIIMEE. . sol. aise ONE 
Frequency Comb Generator . .. 1MC 


b. Center signal with TUNE; measure total excursion 


Check, Unstabilized 


a. Set I, F. BANDWIDTH 3KC 
SWEEP TIME 3 MILLISEC/CM 
STABILIZATION UNSTABILIZED 
Frequency Comb Generator 10 MC 


. Center signal on CRT, adjust I. F. GAIN for convenient 
display, and set SWEEP TIME to .1SEC/CM. 


. Switch SPECTRUM WIDTH as necessary to measure 
signal excursion. 


5-38 |7. RESIDUAL RESPONSES (NO INPUT SIGNAL): 


Less than -90 dBm referred to signal input on fundamental mixing 
(-85 dBm when BWO is within 60 Mc of 2 or 4 Gc). 


a. Set FREQUENCY(GC). . . 
SPECTRUM WIDTH. 
ATTENUATOR(DB). . . Boas 
Pee ME AND WD EB ois sacar aa. tok ce Oe 
SWEEP TIME ... . 3 MILLISEC/CM 
VCP eDISPUAY 2040's cla cre caeeelOG 
TE GAIN(DB).. . 3)... SO (ax gain) 


b. Turn TUNE through its range; if any display significantly 
above noise appears, determine frequency (Figure 3-5). 


c. Apply signal from signal generator having same fre- 
quency as residual signal. Adjust signal generator 
output until its displayed signal is the same amplitude 
as the residual signal. Signal generatour output should 
be -90 dBm or less (-85 dBm or less if the frequency 
is within 60 Mc of 2 or 4 Gc). 
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Table 5-10. Performance Check Test Card, 8551B (Cont. ) 


5-41] 8 BWO NOISE SIDEBANDS: 


Greater than 60 dB below CW signal level, 90 kc or more away 
from signal, using fundamental mixing. 


Equipment Required: 


1-Gc Signal Source (8614A) 
Cable (11500A) 


aw pel FREQUENC Y(GC)s <@ on son os eee 0 l=2 
SPECTRUM WIDTH. ... . 30 KC/CM 
SPECTRUM WIDTH VERNIER. . .CAL 
Tr; Fh: BANDWIDTH < (): oe te = on Le 
VIER PR DISPLAY. (290) © sen ee LOG 
TR GAIN eaten, baie ote OOO Fo10) 
BASE LINE CLIPPER. ... . max ccw 


. Using input of about 1 Gc, perform initial operating 
procedure (Figure 3-3). 


. Center display, and adjust input signal level for 7-cm 
display. 


. Stabilize (Figure 3-4). 


. Check height of noise level 3 cm from center line 
(i.e., 90 ke from signal). 


5-44 |9. BWO OUTPUT: 


Typically greater than 20 mW. 


Equipment Required: 


Microwave Power Meter & Thermistor Mount (431B & 478A) 
20-dB RF Attenuator (8491A - Option 20) 


Connect equipment to LO OUTPUT - TERMINATE IN 50 OHM 
connector on 8551 rear panel as indicated in Figure 5-3. 


With LINE at ON, power meter reading should be approximately 
0.2 mW (or greater), indicating output of approximately 20 mw 
(or greater). 
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5-47. COVER AND SIDE PANEL REMOVAL. 
a. Equipment Required: Phillips screwdriver No. 2. 


b. Top Cover Removal: 

(1) Remove four Phillips head screws (6-32 x 7/16). 
(2) Slide cover to rear and off instrument. 

c. Side Panel Removal: After removing the top 
cover, remove from each panel the four Phillips head 
screws (6-32 x 3/16). The side panel lifts off. 

d. Bottom Plate Removal: 


(1) Remove the four Phillips head screws (6-32 x 
7/16). 


(2) Push plate to rear, and off instrument. 


5-48. CHECK AND ADJUSTMENT TEST CARD. 


5-49. Table 5-14 condenses the overall adjustment 
procedure. The test card is intended as an overall 
outline of 8551 adjustment procedures; reference is 
made to paragraph or table where additional infor- 
mation is given. 


@)4000/H 
VTVM 


dp 3440 
DIGITAL VOLTMETER 


TO CHASSIS 


TO TEST POINTS 
ON AI6 BOARD 


TP5 TP3 
+150V -6.3V 
TP6 TP4 TP2 TP 
oC +15V -I5V -200V 
ANODE DELAY (AS SEEN FROM UNDER 
Were LINE SIDE OF BOARD) 


TP8 
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5-50. CHECKS AND ADJUSTMENTS. 


0-01. Procedures for making adjustments inthe 8551B 
are given in Paragraphs 5-52 through 5-105. It is 
recommended that procedures be performed in the 
order presented. Instructions for removal of cover 
plates are given in Paragraph 5-47. Allow at leasta 
half-hour warm-up before making checks. 


5-52. Power Supply Adjustments. 
5-53. EQUIPMENT REQUIRED. 
a. Variable Transformer; item 3 in Table 5-1. 
b. DC Voltmeter (3440A): item 2 in Table 5-1. 
c. AC Voltmeter (400D/H): item 22 in Table 5-1. 


d. Cable assemblv terminated with dual banana plugs 
(11000A): item A in Table 5-2. 


e. Test leads, dual banana plug to alligator clips 
(11037A): item Bin Table 5-2. 


f. Small screwdriver. 


5-54. SETUP (SEE FIGURE 5-4). 


a. Rest 8551 on left side so both top and bottom of 
instrument are accessible. 


AISR47 


115V/50-60%™ 
SUPPLY 


Figure 5-4. Measurement Setup, Low-Voltage Power Supplies 
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VARIABLE 
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TIME DELAY 
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b. Remove top and bottom cover plates. 


c. Check that 115/230 line voltage slide switch on 
rear panel is at 115. 


d. Set variable transformer for 115-volt output and 
8551 LINE to ON. 


e. Refer to following Test Point and Adjustment 
Locator where necessary. 


Figure 
Location Access Refs 
Supply Test On HV TD _ Bottom of instr 7-3, 
Points Assy A16 5-4 
A16R8 On HV TD _ Bottom of instr 7-3, 
Assy A16 7-33, 
5-4 
A18R7 On LV Rect Bottom of instr 5-4 
Assy A18 
A19R47 On LV Pwr Top of instr 7-2 
Supply 


5-05. LV POWER SUPPLIES. 
a. +150 V Supply. 


(1) Measure voltage from +150 Vtest point A16TP5 
on HV TD Assy A16 to ground. 


(2) Adjust potentiometers A19R47 for reading of 
+150.0 Volts* on de voltmeter. 


(3) Adjust variable transformer for 103.5 V line 
input. 


(4) While watching both ac and dc voltmeters, slowly 
turn variable transformer up to 126.5 V line 
input. (Voltage should stay within 1.0 volt of 
150 volts, and ripple should not exceed 0.7 mV 
rms.) 


b. -200 V and +300 V Supplies. 
(1) Make measurements at -200 V A16TP1 and 
+300 V A17TP6 test points, respectively. 


*Note: If -200 or +300 V supplies are outof tolerance, 
the +150 V supply may be adjusted +1 volt to get the 
other supplies within tolerance. 
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(2) Follow same procedure as for +150 V Supply. 
See Table 5-11 for permissible limits. 


c. -6.3 V Supply. Measure from -6.3 V A16TP3 
test point, and adjust potentiometer A18R7 to bring 
-6.3 V supply within limits given in Table 5-11. 


d. Leave 8551 turned on and connected to voltmeters. 


5-56. BWO ANODE SUPPLY. 
0-97. HV POWER SUPPLIES. 


a. Set TUNE to low-frequency stop at 2 Gc end of 
LOCAL OSC FREQ (Fj,¢) scale. Check that variable 
transformer is set for 115V. 


b. Note anode voltage stamped on label side of BWO. 


c. Measure voltage from ANODE test point A16TP3 
on HV TD Assy A16 (Figure 5-4) to ground, and adjust 
A16R8 for anode voltage stamped on BWO. 


5-58. BWO Frequency Calibration. 


5-59. HELIX SWEEP-VOLTAGE LIMIT 
ADJUSTMENTS. 


0-60. EQUIPMENT REQUIRED. 


a. Frequency Comb Generator (8406A): item 14 in 
Table 5-1. 


b. DC Voltmeter (3440A): item 2 in Table 5-1. 


c. Test leads, dual banana plug to alligator clips 
(11003A): item U in Table 5-2. 


d. Coaxial cable assembly terminated with Type N 
male connectors (11500A): item H in Table 5-2. 


Table 5-11. Measurement Data, Low-Voltage Power Supplies, 8551 


115V Line 
(Vdc) 


Adjust 


A19R47 +150.0 
-200 +2 


+300 +2 


-6.3 +0.1 


103.5V_ - 126.5V Line 


Regulation Ripple 
(max Vdc) (max mV rms) 
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dp) 3440 
DC DIGITAL VOLTMETER 
dp 8406A 
FREQUENCY COMB (rns) 
GENERATOR 
C111 IlOO3A 
TEST LEAD 
Bee / ASSY 
oc Oo © 
— 
Lp i 
9 
e Ts 
oO 
ee 
@p 115008 
CABLE ASSY 
Z, y 


ie 
: 4 
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Al? HELIX VOLTAGE 
SHAPER BOARD 


© 
© 


I115V/50-60%™, 
SUPPLY, 


<4 8551A-C-I6 


Figure 5-5. Measurement Setup, BWO Frequency Calibration, 8551 


5-61. SETUP. See Figure 5-5. 8551 is resting on 
left side, and bottom plate is removed. 


a. Set: 
8551 
RRB OUMNOVWIGC). uo 60.6 + 8 ee .01-2 
SPECTRUM WIDTH. ..... .. 100KC/CM 
SLE CLRUMOWID LHe VERNER R  .. .0o. CAs 
PRONE . 2.0 Gc on LOCAL OSC FREQ scale 
LINE Eten eek ce ON 
851 
SNWMWGIRI2 ROMO 5G 4 6 Boe 3 MILLISEC/CM 
SWiHE Pa hIVinS VIISRINDDR:. . 2. 6 +) a Aull 
Pee ANDAVED TH sy ear ik baie Be a eg BLOKE 
Rs OES PLAS ts) sete 6 Gs oe ee eee LOG 
SON Come erate ied VIE PK, ee je. tel te EN 
HORE GAEL IS) eh eu rst eee ck alee ae ws ca ag EO. 


b. Connect Frequency Comb Generator 8406A to 
8551B INPUT. Depress 8406A 100MC pushbutton con- 
trol. Output of frequency comb generator is frequencies 
spaced at 100 Mc which are used as markers in the 
calibration procedure. 


5-26. PROCEDURE. 


a. If the 2-Gc feed-through signal has not appeared 
on the display after a few minutes, readjust TUNE to 
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find the 2-Gc signal. Adjust I, F. GAIN fora convenient 
display. 
b. Adjust 2.0 - 2.2GC potentiometer A17R28 to 


center the 2.0-Gc response on the 851 CRT. A17R28 
is on Al7 Helix Voltage Shaper Board. 


c. Connect voltmeter test lead ground clip to chassis, 
and probe to DELAY LINE A16 on HV TD Assy. Volt- 
meter indication is Helix Voltage Vj; record voltage Vj. 


d. Set TUNE to 2.2 Gc on LOCAL OSC FREQ scale, 
and advance 851 I. F. GAIN until marker is visible. If 
necessary, readjust TUNE to center marker on 851 
display. With voltmeter probe at DELAY LINE A16TP8, 
voltmeter indicates Helix Voltage Vo; record voltage Vo. 


e. Calculate: 


Vigaeig r= 4 

Va x10 
Ey = —+y— 
Eo = E,+ 10 


E10 = E, + 90 


Ey, = Ey + 100 
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Table 5-12. Helix Sweep Voltage Limit Adjustments 


TUNE Voltmeter 
Setting | Connection Adjust 


2.0 Gc | SHAPER (TP2) | **A13R12 Calculated 
Ej volts 

SHAPER (TP2) | **A13R10 | Calculated 

E141 volts 


Repeat in sequence until no adjustment change is necessary 


*A17TR36 Calculated 


E9 volts 


Calculated 
E19 volts 


LOW (TP3) 


HIGH (TP1) *A17R35 


Repeat in sequence until no adjustment change is necessary 


*Figure 7-34 **Figure 7-30 


f. Measure and adjust voltages as indicated in 
Table 5-12. 


g. Leave frequency comb generator turned on and 
connected to INPUT. 


5-63. SPECTRUM CENTERING ADJUSTMENT. 


a. Set 
SPECTRUM WIDTH. ; ment O NIC / CM 
SWEEP TIME. . . . 10 MILLISEC/CM 
STABILIZATION . -UNSTABILIZED 
I. F. BANDWIDTH . . 10OKC 


b. Set I. F. GAIN(DB) for convenient display, and 
center marker with TUNE. 


c. Set SPECTRUM WIDTH VERNIER maximum ccw 
(zero sweep), and with a screwdriver turn SPECTRUM 
CENTERING adjustment to center OSC TRACK BAL- 
ANCE meter. 


d. To check, set SPECTRUM WIDTH VERNIER to 
CAL and, while watching the display, switch SPEC- 
TRUM WIDTH to 1 MC/CM; the display should not 
shift more than approximately a centimeter. 


e. Return SPECTRUM WIDTH VERNIER to CAL. 


f, Leave frequency comb generator turned on, set 
for 100MC, and connected to INPUT. Leave SPEC- 
TRUM WIDTH at 10 MC/CM. 


5-64. HELIX VOLTAGE SHAPING. 


9-65. See Table5-13. At each setting of TUNE, adjust 
to center marker on 851 CRT. Permissible error 
limits are given for each setting of TUNE. Inthe case 
of the 2.0, 2.1, and 2.2 settings, adjust for best com- 
promise for the three settings. To determine frequency 
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error, note distance in cm that marker is from 851 
CRT center line and multiply by 10 Mc (SPECTRUM 
WIDTH setting). (When marker is to right of center 
line, error is considered negative. ) 


5-66. Converter Adjustments. 


Note 


For routine adjustments, start at Paragraph 
5-83. (Routine adjustments can be made 
without removing Converter cover.) Unless 
trouble is localized to Converter Assembly 
A9 and/or repair work has been done in AQ, 
procedures in Paragraphs 5-67 through 5-76 
need not be performed. 


5-67. PREPARATION. 
a. Remove top and right-side covers from 8551. 


b. Locate Converter Assembly A9, top right-hand 
side of 8551 (see Figure 7-2); also locate 1800MC 
DRIVER OUTPUT Connector J25 (see Figure 5-8). 


c. Remove the two machine screws that hold con- 
verter casting to mid-chassis support plate, and the 
three machine screws that hold converter assembly 
handle to 8551 side frame. 


d. Remove converter top plate, it is secured to 
casting with 26 4-40x 1/4" roundhead machine screws 
and No. 4 internal lockwashers. Remove RF gasket, 
which is across top of converter assembly. Place 
screws, washers, and gasket in safe place. 


e. Turn on 8551, and set SIGNAL IDENTIFIER to 
OFF. 


Table 5-13. Helix Voltage Shaping Adjustment Data 
Adjust to 
center 
marker 


Test Limits 


A17R28 
A17R28 
A17R28 
A17R26 
A17R23 
A17R20 
A17R17 
A17R14 
A17R11 
A17R8 

A17R5 


A17R2 


2.0 
2.1 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 


wow wowwnwnwnens ns NWN NY DH 
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Paragraphs 5-68 to 5-73 


PICKUP LOOP 
Ap 431B 


POWER METER 


FEMALE BNC 


hp 5245L COUNTER UG-1l094/U 


5253B FREQ CONV 


hp \0503A 


SOLDER TO 
GROUND 


2.5'LENGTH INSULATE 22-GA WIRE 
FORMED INTO LOOP 


THERMISTOR 
MOUNT 


S 


J25 ak 
BOTTOM OF BSB / 
>» 


is 


eee ie 

Rees (2.9794 CORK ee oa 20DB ATTENUATOR 
= Si ee 
Sees cae | 


ADAPTER 
UG-349A/U 


855 
FRONT 


RIGHT SIDE 


8551B-A-68 


Figure 5-6. Setup for 180-Mc Adjustments 


5-68. 180 MC OSCILLATOR AND BUFFER 
NMENT., 


5-69. EQUIPMENT REQUIRED. 
a. Electronic Counter (5245L): item 7 in Table 5-1. 


b. Shielded coaxial cable terminated with BNC male 
connectors (10503A); item D in Table 5-2. 


c. Pickup loop (see Figure 5-6): item AD in Table 
5-2. 


d. Modified; plastic tuning wand; item G in Table 5-2, 


5-70. PROCEDURE. 


a. Connect pickup loop (see Figure 5-6) to counter 
via Cable Assembly 10503A. 


b. Set counter to take reading near 180 Mc. 


c. Hold pickup loop just close enough to A9A3 board 
(Figure 5-8) to get a reading on counter. 


d. With modified plastic tuning wand, tune 180MC 
OSC FREQ ADJUST A9A3C7 for 180 Mc +50 kc. 


Note 


Preliminary adjustment of 180-Mc oscillator 
is for a frequency of 180 Mc +50 kc. Final 
adjustment of oscillator is for a frequency of 
180 Mc +20 ke. 
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0-71. BUFFER AMPLIFIER POWER OUTPUT. 


5-72. EQUIPMENT REQUIRED. 
a. Equipment listed in Paragraph 5-69. 


b. Power Meter and Thermistor Mount (431B): item 
15 in Table 5-1. 


c. Adapter, Type N female connector to BNC male 
connector (UG-349A/U): item AC in Table 5-2. 


d. 20-dB Attenuator (8491A-Option 20): item 16 in 
Table 5-1. 


e. Shielded coaxial cable terminated with BNC male 
connectors (10503A): item D in Table 5-2. 


5-73, PROCEDURE. 


a. Placeconverter assembly approximately as indi- 
cated in Figure 5-6 so both Connector J25 and boards 
in top of converter assembly are accessible. 


b. Disconnect Cable W23 which connects to Con- 
nector J25. Connect adapter, 20-dB attenuator, and 
power meter thermistor mount to J25 as indicated in 
Figure 5-6. 


c. Hold pick-up loop adjacent to A9A4T1 and, while 
monitoring amplifier frequency on counter, tune 180MC 
AMPLIFIER ADJUST A9A4C3 for maximum output as 
indicated on power meter; tune with modified plastic 
tuning wand. 


d. Tune 180MC OSC FREQ ADJUST A9A3C7 for 
180 Mc +50 kc. Tune 180MC AMPLITUDE ADJUST 
A9A4C3 for maximum output. Output should be +18 dBm 
minimum (reading of -2 dBm on power meter). 


5-19 


Section V 
Paragraphs 5-74 to 5-76 


5-74. 1800 MC DRIVER ADJUSTMENT. 


5-75. EQUIPMENT REQUIRED. 
a. Pickup loop; item AD in Table 5-2. 
b. Electronic Counter (5245L): item 7 in Table 5-1. 


c. Shielded coaxial cable terminated with BNC male 
connectors (10503A): item D in Table 5-2. 


d. Milliammeter (412A): item 28 in Table 5-1. 


e. Adapter, BNC female connector to banana plug 
(10111A): item E in Table 5-2. 


f. Modified plastic tuning wand; item G in Table 5-2. 


5-76. PROCEDURE. 


a. Disconnect attenuator from Connector J25, and 
reconnect Cable W23. 


S245L COUNTER WITH 
5253B FREQ CONV 


A7 2GC MIXER ASSY 


ees raleats 
FL 


Model 8551B 


b. Move converter assembly so connection between 
Cable W4 and Low-Pass Filter FL1 (Figure 5-7) can 
be reached. Disconnect Cable W4 from Filter FL1. 


c. Using an adapter on Cable W4, connect milliam - 
meter to Cable W4 (see Figure 5-7). 


d. Tune 1800MC OUTPUT ADJUST A9A4C7 toward 
center of its tuning range for maximum current indi- 
cation on milliammeter, and adjust 18300MC OUTPUT 
ADJUST A9A4R2 for 2.0 to 4.0 mA reading. Use 
modified end of plastic tuning wand to tune A9A4C7, 
and unmodified end to adjust A9A4R2. 


Note 


Since there is some interaction between 
A9A4C7 and A9A4R2, repeat the adjustments 
as required. 


e. Hold pickup loop adjacent to AQA4T1, and check 
oscillator frequency on counter; if necessary readjust 
A9A3C7 for 180 Mc +20 kc. 


Gpaiza 
PRECISION DC V-0-A 


CONVERTER 
ASSY AQ 


ADAPTER 


B855IA-C-8 


855! 


Figure 5-7. Setup for Measuring 180 MC Oscillator Frequency and Diode A7CR1 Current 
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AQL5  AQ9L6__AQL7 
a AQA2LI 
KO) 
AQAIL4 
AQA2 
AQA2L2 


A9A4C7 


A9A4C3 


8551A-B-8 


Figure 5-8. Location of Adjustments in 
A9 Converter Assembly 


5-77. 200 - 20 MC MIXER ASSEMBLY TUNING. 
5-78. EQUIPMENT REQUIRED. 
a. VHF Attenuator (355D): item 10 in Table 5-1. 


b. Shielded coaxial cable terminated with BNC male 
connector (10503A): item D in Table 5-2. 


c. Adapter, BNC female connector to BNC female 
connector (UG-914/U): item Q in Table 5-2. 
d. Walsco Tuning Wand (#2547): item Min Table 5-2. 


e. Screwdriver. 


dp) 355D 
ATTENUATOR 


é 
@rososa<il NK 
CABLE ASSYS 


855, 
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5-79. MEASUREMENT SETUP. Setup is indicated in 
Figure 5-9. Required adjustments can be made with 
the converter cover plate either on or off. 


a. Place converter so both the tuning slugs on the 
rear and the access holes in the cover plate are 
accessible. 


(1) Remove buttons from access holes for 200MC 
AMPLITUDE TUNING L4(A9A1L4), and 200MC 
OUTPUT ADJUST Li and L2 (A9A1L1 and L2). 
(Walsco Wand should be used to adjust these 
inductors. ) 


— 
iw) 
—— 


The tuning slugs which protrude from the rear 
of the converter assembly are located inside the 
form on which an inductor coil is wound. For 
simplicity in identifying the slug referred to, 
part designation for the inductor is used, though 
actually stray capacitance is adjusted as the 
tuning slug is turned, not inductance. Tuning 
slugs are identified in Figure 5-9. Tuning slugs 
are adjusted with a screwdriver; be careful not 
to jam tuning slug against bottom of coil form - 
coil form may break before slug can be loosened. 


b. Connect a Model 355D Attenuator ahead of 2GC 
IF Amplifier Assy A5. A convenient place to make 
this connection is where Cable W1 connects to J15 on 
Coaxial Switch A4. This point is called out in Fig- 
ure 5-9. 


5-80. INITIAL PROCEDURE. 
a. Set the Model 355D Attenuator to 30 dB. 


b. Perform turn-on procedure, Figure 3-3, using 
following settings: 


(1) 5855 1: 
TN te Sw AP eens se eid Ue ae EOIN 
SIGNAL IDENTIFIER. .OFF 
SPECTRUM WIDTH .100 KC/CM 
R 
pole 
UG-9l4/U 
ADAPTER 
q 8551A -C-9B 
Figure 5-9. Setup for 200 - 20 Mc Mixer Assembly Adjustments 
5-21 
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SPECTRUM WIDTH VERNIER. ... . .CAL 
PREQUENCY(GC)r i 2am ce 01-2 
STABILIZATION. 2 : -UNSTABILIZED 
TUNE ..... for reading of 2GC on LOCAL 
OSC FREQ (F]0) dial 
(2) 851; 

, BASE LINE CLIPPER . ~ Mam cew: 
SYNC)... sAs cap cae aa See Vs. tie CLINE 
I. F, BANDWIDTH 7G oie a. “LOKE 


VERT DISPLAY. .SQ (most sensitive setting) 


SWEEP TIME... . 3 MILLISEC/CM 
VERNER @ eee te ee rd) tee CAT 
INTENSE DY ¢ oo fo 2s . about 3 o'clock 
ISEOGAINI DE) eee en es 2 ee COUR 


c. Adjust external 355D Attenuator and TUNE for 
851 on-screen presentation. 


d. Stabilize analyzer (see Figure 3-4). After sta- 
bilizing, return SPECTRUM WIDTH to 100KC/CM. 
5-81. ADJUSTMENT. 

a. VERT DISPLAY at SQ. Adjust A9L5, A9L6, and 
A9L7 (with screwdriver), and A9A1L4, A9A2L1, and 


A9A2L2 (with Walsco Wand) for maximum vertical de- 
flection and best symmetry of 851 display. 


Note 
A9A2KL1 and A9A2L2 interact. 


b. Symmetry check, VERT DISPLAY at LOG. 


(1) Set: 
SPECTRUM WIDTH. ‘ . 3 MC/CM 
VER DISPLAY. femtabtiae ae coe eeren os LOG 
RE BANDWIDTH“. 2 a oes en a LMC 


(2) Adjust 355D Attenuator to obtain display with 
60 dB vertical deflection. 


(3) Adjust A9A2L1 and A9A2L.2 to obtain best com - 
promise between maximum vertical deflection 
and best symmetry. 


0-82. FINAL TUNING, 180 MC OSC AND AMPLIFIER 
AND HARMONIC GENERATOR ASSY A6. 


5-83. PROCEDURE. Setup is similar to that shown 
in Figure 5-7. 


a. Replace RF gasket (removed in step d, Para- 
graph 5-67), converter casting top cover, and the 26 
screws and washers which hold cover to casting; tighten 
screws tightly. 


b. Access holes in casting covers are covered with 
push-in buttons. Pullout buttons on 180MC OSC FREQ 
ADJUST (A9A3C7) and 180 MC AMPLITUDE ADJUST 
(A9A4C3) access holes. 


c. Compress pickup loop so it can be slipped into 
A9A4C3 hole, and retune A9A3C7 for 180 Mc +20 kc; 
use modified GC plastic wand. 
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d. Remove pickup loop, and readjust A9A4C3 (with 
GC Wand) for maximum reading on milliammeter. 


e. Repeat A9A3C7 and A9A4C3 adjustments until 
requirements of both steps c and d are met. 


f. Replace buttons in access holes for AQYA3C7 and 
A9A4C3, and remove buttons from 1800MC OUTPUT 
ADJUST A9A4C7 and A9A4R2. 


g. Tune A6 FREQ ADJ (Figure 5-11) for maximum 
milliammeter reading. 
Note 


To tune A6, first loosen hex nut lock with a 
crowfoot wrench which has well insulated 
handle. 


h. Using GC Wand, return A9A4C7 toward center 
of its maximum current tuning range, and readjust 
A9A4R2 for 2.0 to 4.0 mA reading on milliammeter. 


5-84. FINAL TUNING, 200-20MC MIXER. 
a. Use setup shown in Figure 5-9. 


b. With cover on converter assembly, check tuning 
as detailed in Paragraphs 5-79 through 5-81. Only 
very slight adjustment will be required. 


5-85. Sensitivity Adjustments. 


5-86. Optimum adjustment of sensitivity requires 
special equipment (noise figure meter with 20-Mc input) 
that may not be available. Therefore this Manual also 
provides an alternate, though less accurate procedure 
(see Paragraph 5-92). Procedure given in Paragraph 
5-82 must be performed before making sensitivity 
adjustments. 
5-87. NOISE FIGURE MEASUREMENTS, 
5-88. EQUIPMENT REQUIRED. 

a. Noise Figure Meter (J16-340B) (20-Mc input); 
item 27 in Table 5-1. 


b. Shielded coaxial cable terminated with BNC male 
connectors (10503A): item D in Table 5-2. 


c. VHF Noise Source (343A): item D in Table 5-2. 


d. Adapter, BNC male to BNC male connectors 
(UG-491A/U): item J in Table 5-2. 


e. UHF Noise Source (349A): item 29 in Table 5-1. 


f. Adapter, Type N male to BNC male connectors 
(UG-1034/U): item AF in Table 5-2. 


g. 50-ohm Coaxial Termination (908A): item AG in 
Table 5-2. 


h. Crowfoot wrench with well-insulated handle, for 
7/16-inch hex nut; item A# in Table 5-2. 


i. Adapter, Type N male to BNC female connectors 
(UG-201A/U): item L in Table 5-2. 


j. 2 Gc IF Tuning Driver; item AH in Table 5-2. 


k,. Screwdriver. 
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5-89. CONVERTER 200-MC IF NOISE FIGURE. 
a. Setup. See Figure 5-10. 
(1) Disconnect external jumper cable from 200 MHZ 


OUTPUT, and connect 343A Noise Source to 
200 MHZ INPUT. 


dp sie -3408 
NOISE FIGURE METER. 


CONNECTION TO 200MC INPUT 
MADE VIA UG-491A/U 
BNC M-TO-M ADAPTER 


dp 343A VHF 
NOISE SOURCE 


8551A-A-41B 15V 


50-60% 
SUPPLY 


Figure 5-10. Setup, 200-Mc IF 
Noise Figure Measurement 


349A 


UHF NOISE 


dp 16 -340B BE eee 


NOISE FIGURE METER 


CONNECTION MADE 
TO 2GC IF INPUT 
VIA ADAPTER 
UG -1034/U 


A6 FREQ ADJ < 
0 A7 FREQ ADJ SS 
‘\) 2GC MIXER 
pu | 
Q 
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(2) Connect 8551 to 851, and noise figure meter 
INPUT toIF TEST POINT on 851 rear panel. 


(3) Set 8551 LINE to ON and check that SIGNAL 
IDENTIFIER is at OFF. 


b. Procedure. Instructions given assume use of 
equipments shown in Figure 5-10. On J16-340B Noise 
Figure Meter: 


(1) Set 
ENUM ae wad, Vaas % ve Be woe ECUNMIE 
NOISE SOURCE. 4 3. a). . DIODE 
NOISE FIGURE (rear panel) . -AUTO 


(2) Switch METER FUNCTION to 4 mA, and adjust 
DIODE CURRENT to 3.31 mA. 
(3) Measure noise figure: 


(a) Switch METER FUNCTION to zero, and set 
meter to zero. 


(b) Switch METER FUNCTION to INF, and set 
meter to INF. 


(c) Switch METER FUNCTION to NOISE FIGURE 
and read meter. (Reading should be <6.5 dB.) 


c. Disconnect 343A, and connect 200 MHZ INPUT 
to 200 MHZ OUTPUT. Leave noise figure meter con- 
nected to IF TEST POINT on 851 rear panel. 


5-90. 2GC MIXER A7 NOISE FIGURE. 
a. Setup. See Figure 5-11. 


(1) Connect 349 UHF Noise Source to J16-340B 
Neise Figure Meter. 


| 


LE TEST 


@ POINT 


Q 
oS 


8551A-C-15 


I15V/50-60% 
© SUPPLY 


Figure 5-11. Setup, 2GC Mixer A7 Noise Figure Measurement 
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(2) Disconnect external jumper cable between 2GC 
I. F.INPUT and 2GC OUTPUT. Connect noise 
source to 2GC I.F. INPUT using Adapter 
UG-1034/U. Terminate noise source with908A 
Coaxial Termination at 349A TERMINATION. 


b. Procedure. 


(1) Switch METER FUNCTION to GAS TUBE, and 
adjust GAS TUBE CURRENT to 150 mA. 


(2) Measure NOISE FIGURE: 


(a) Switch METER FUNCTION to zero, and set 
meter to zero. 


(b) Switch METER FUNCTION to INF, and set 
meter to INF. 


(c) Switch METER FUNCTION to NOISE FIG- 
URE, and read meter. 
(3) Adjust for minimum noise figure. 


(a) Loosen hex nut on A7 FREQ ADJ witha 
crowfoot wrench which has well-insulated 
handle. 


(b) Tune A7 FREQ ADJ for minimum noise 
figure. (Noise figure should be < 17 dB.) 


(c) Lock A7 FREQ ADJ. 
(4) Disconnect 349A from 2GC I.F. INPUT, and 


reconnect 2GC I. F. INPUT to 2GC OUTPUT. 
Leave noise figure meter connected to noise 


CABLE WI 


CONNECT VIA 
UG -20IA/U 
TYRE N MALE TO 
BNC FEMALE 
a) 
| ZZ 
aN 


COAXIAL MIXER 


Model 8551B 


source and 851 IF TEST POINT. Leave 908A 
Termination at 349A TERMINATION. 


5-91. 2GC IF AMPLIFIER A5 NOISE FIGURE. 
a. Rest 8551 on left side, andremove bottom cover. 


b. Disconnect Cable W1 from connector J14 on Co- 
axial Mixer Assembly A3 (see Figure 5-12). 


c. Connect Cable W1 to 349A Noise Source NOISE 
OUT connector; use a UG-201A/U (Type N male to 
BNC female) adapter to make the connection. 


d. Measure noise figure (see Paragraph 5-90b, 
steps (1), (2). (Noise figure should be < 13 dB.) 


e. If noise figure is more than 13 dB, tune the A, 
B and C FREQ ADJ tuning slugs. Use a 2 Gc IF 
Tuning Driver, and work from left to right, with FREQ 
ADJ A (see Figure 6-4) considered as the adjust farthest 
left. Figure 5-13 shows how to use the 2 Gc IF driver. 
Unlock the slug lock, adjust each tuning slug for min- 
imum noise -figure indication on the noise figure meter, 
and lock each FREQ ADJ tuning slug as it is tuned. 
Repeat the tuning a second time for optimum results. 
(Noise figure should be < 13 dB. 


f. Disconnect noise source, and connect Cable W1 


to Connector J14. Disconnect noise figure meter from 
851. 


Ss 


oe 


5 
e) | F TEST 
POINT 
> 
5 | 
BoP 


Woy 


F 


ASSY A3 OK 


ve 


Z 
dp34on 

Z UHF NOISE 
SOURCE 


a dp J\6 - 3408 
NOISE FIGURE METER 
Se 
TUBE 
(C) ° 


INPUT 
8551B -B-II 


Figure 5-12. Setup, 2GC IF Amplifier A5 Noise Figure Measurement 
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5-92. ALTERNATE PROCEDURE FOR SENSITIVITY 
ADJUSTMENT 


5-93. PROCEDURE. 


a. Connect convenient signal to 8551B INPUT and 
adjust controls to obtain signal on 851 CRT. 


b. Tune A7 FREQ ADJ (Figure 5-11) and all three 
A5 frequency adjustments (starting with FREQ ADJ A - 
see Figure 5-13) for maximum signal amplitude on 
CRT. Use a crowfoot wrench with a well insulated 
handle to loosen the hex nut on A7. 


Note 


Although this procedure brings sensitivity 
within specifications, it may not give as good 
a result as the noise figure technique. 


5-94. Phase-Lock Adjustments. 


5-95. EQUIPMENT REQUIRED. 
a. Oscilloscope (130C): item 1 in Table 5-1. 
b. Digital Voltmeter (3440): item 2 in Table 5-1. 
c. Electronic Counter (5245L): item7 in Table 5-1. 


d. Frequency Comb Generator (8406A): item 14 in 
Table 5-1. 


e. BNC Tee (UG-274A/U): BNC male connector to 
2 BNC female connectors; item F in Table 5-2. 


f. 1000-ohm resistor. 


2GC IF TUNING DRIVER 
TURN TO ADJUST 
TUNING SLUG i < 
TURN TO UNLOCK, | 
OR LOCK ae 
SLUG LOCK 2) 


2GC IF AMPLIFIER 
ASSY A5 


SLUG LOCK 


8551B-A-9C 


Figure 5-13. Using 2GC IF Tuning Driver 
02435-1 


Section V 
Paragraphs 5-92 to 5-96 


g. HF Signal Generator (606A/B): item 9 in Table 5-1. 


h. UHF Signal Generator (8614A): item 11 in Table 
5-1. 


i. Screwdriver. 


5-96. The phase-lock system adjustment can be deter - 
mined by checking the phase-lock hold-in range and 
the 20- and 30-Mc residual signals. In the interest of 
keeping your maintenance time to a minimum, we rec- 
ommend that you do not undertake the entire adjust- 
ment procedure unless absolutely necessary. The 
hold-in range tests are spelled out in steps at through 
ay; the 10- and 20-Mc filter tests, in steps bh and bi. 
If the results of both tests are within tolerance, no 
adjustment is required. If the hold-in range is out of 
tolerance, the entire procedure should be completed. 
If the residual signals only are out of tolerance, only 
that part of the procedure pertaining to the 10- and 
20-Mc filters (steps bh through bn) need be completed; 
however, the lock assembly must be removed from the 
instrument (steps a through h) for access to the 
adjustments. 


Lock Assembly Removal 


a. Remove top and right side covers of 8551B; dis- 
connect Cables W28 and W31 at Connectors J27 and 
J30 (see Figure 5-15). 


b. Remove the 2 screws securing right handle as- 
sembly to chassis and remove handle. 


c. Remove cable clamp securing Cables W28 and 
W31 to right side assembly. 


d. Remove the 8 screws securing center section of 
right side assembly. 


e. Remove Converter Assembly AY to make room 
for removal of lock assembly (see Paragraph 5-67c). 
It may be necessary to disconnect the coaxial cables 
from the converter assembly. 


f. Remove the 4 screws securing lock assembly 
base plate to chassis and work lock assembly free of 
instrument. 


g. Installcenter section of right side assembly and 
secure with at least one screw. Reconnect cables to 
Converter Assembly A9 and secure converter assembly 
to chassis. 


h. Position instrument on its left side and phase lock 
assembly on a piece of cardboard (or other insulating 
material) on the side frame of instrument (see Fig- 
ure 5-14). Reconnect Cables W28 and W31 to Con- 
nectors J27 and J30. 


i. Using BNC tee, connect 851B sweep to SWEEP 
INPUT connector on 8551B and to horizontal input of 
oscilloscope. 


j. On 8551B, set LINE to ON, FREQUENCY(GC) 
to .01-2, SPECTRUM WIDTH to 1 MC/CM, and STA- 
BILIZATION to UNSTABILIZED. Set TUNE to 2 Gc 
on LOCAL OSC FREQ scale, then push it in (to fine 
tuning position). Set STABILIZATION toSTABILIZED. 
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DIRECTIONAL 
COUPLER 
BLOCK 


J26 


A23P1/J29 


B551A-A-52 


Figure 5-14. Lock Assembly Al5 Ready for Adjustment 


AI5C7 
AISTP2 AISTPI +150V W3i 


BD ee 


GOR 


PIN 7 DISC.OUTPUT PIN 2 8551A- A-518 
Al3V5—s AD AI3R22 AI3V5 


Figure 5-15. Test Points for Lock Assembly Adjustments 
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k. Adjust horizontal sensitivity on oscilloscope for 
a full 10-cm display. Set for DC BALANCED, DC- 


coupled input, and set sweep on center graticule line. 


m. If A14R9 2:1 ADJ (Figure 7-27) was replaced as 
part of instrument repair, initially set TUNE to 4 Gc 
on LOCAL OSC FREQ scale, and adjust Al4R9 fora 
resistance between 200 and 400 ohms; otherwise this 
initial adjustment of A14R9 is not required. 


n. Connect oscilloscope vertical input to pin 2 of 
A13V5. (See Figure 5-15.) 


o. Rotate TUNE and observe ramp on oscilloscope. 
Ramp should move about OV, jumping back at the com- 
pletion of each revolution of TUNE. (A single turn 
potentiometer, R6, is coupled directly to the TUNE 
control. With each revolution of the TUNE control, 
R6 completes a cycle and starts over. The point at 
which the wiper arm of R6 leaves one end of the re- 
sistance material and picks up the other is the "step" 
andis referred to as such throughout this procedure.) 


p. Set TUNE just counterclockwise of the step and 
adjust A14R4 RAMP ADJ so bottom of ramp just touches 
0 V reference (see Figure 5-16). 


2. JUST AFTER STEP 


ADJUST DC BAL ADJ 
Al4R6 SO TOP JUST 
TOUCHES ZERO 
VOLTS 


OV OV 


|. JUST BEFORE STEP: 
ADJUST RAMP ADJUST Al4R4 


SO BOTTOM JUST TOUCHES 
ZERO VOLTS 


8551A-A-40 


Figure 5-16. Adjustment of Sweep Ramp, 
Phase-Lock Circuit 


W29 Gf 


J2& 
SAMPLER IOMC 
INPUT 


CONNECTS TO 
CIRCULATOR ATI 


MOUNTING S 
BRACKET OU 
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q. Set TUNE just clockwise of the step and adjust 
Al14R6 DC BAL ADJ so top or ramp just touches 0 V 
reference. 


r. Set TUNE to BWO frequency of 2 Gc and adjust 
oscilloscope vertical sensitivity for a ramp amplitude 
of 10.0'cm. 


s. Set TUNEto BWO frequency of 4 Gc (coarse tuning) 
can be used providing STABILIZATION switch is set 
to UNSTABILIZED position during coarse tuning) and 
adjust A14R9 2:1 ADJ for a ramp amplitude of 5.0 cm. 
Retune to BWO frequency of 2 Gc. 


Differential Amplifier Balance 
t. Disconnect sweep at 8551B SWEEP INPUT. 


u. Short pins 2 and 7 (grids) of A13V5 to ground 
(see Figure 5-15). 


v. Adjust A13R19 (Figure 7-30) for a voltage at 
A15C3 (sweep input to Lock Assembly A15; see Fig- 
ure 5-15) +30 V above the +150-V supply (since the 
recommended digital voltmeter has only four digits, 
connect the voltmeter reference lead directly to +150 V 
for best resolution; A15C7 (Figure 5-15) is aconvenient 
point to make this connection. ) 


CAUTION 


Be sure to remove the shorting strap between 
the floating and chassis ground terminals of 
the voltmeter. If voltmeter used does not 
have floating input, measure voltages sepa- 
rately with respect to 8551B chassis. 


Oscillator and Discriminator 


w. Using BNC tee, connect counter to J26, 10-Mc 
output (Figure 5-17). Insert a 1k resistor at the tee 
in series with the cable to the counter to reduce loading 
effects of the cable. 


J26 
}OMC OUTPUT 
TO SAMPLER 


J29 LO OUTPUT 
PULSE AMPL TERMINATE IN 500. 
INPUT (ON REAR PANEL) 


BS551IA-A-43B 


Figure 5-17. Lock Assembly A15 and Sampler Assembly A23, Model 8551B 
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x. Counter reading should be between 9.998 and 
10.002 Mc; if necessary adjust A15A1C2 for proper 
reading. 


y. Remove mounting screws securing Sampler As- 
sembly A23 to Lock Assembly A15 and disconnect the 
two assemblies at A23P1/J29 (Figure 5-17). Connect 
dc voltmeter to A23P1 output of sampler assembly 
(first ground voltmeter probe to remove any possibility 
of static charge on the lead) and adjust A15A1T1 10MC 
AMPL OUTPUT TUNING for a maximum voltmeter 
reading. 


z. Adjust A15A1C9 1OMC AMPL INPUT LEVEL to 
the point where voltmeter reading approaches a plateau 
(amplifier begins to saturate). Do not overdrive the 
amplifier. Voltmeter reading should be between 0.9 
and 2.5 V. 


aa. Repeat steps x, y, and z. Then replace sampler. 
ab. Remove short at pin 7 of A13V5. 


ac. Counter reading should be between 9.998 and 
10.002 Mc; if necessary adjust A15A1C21 for proper 
reading. 


Note 


If A15A1C21 is adjusted, again short grid 7 
of A13V5 to ground, and recheck steps w 
through ac. 


ad. Remove short at pin 2 of A13V5. 


ae. Reconnect sweep to 8551B and connect 20-Mc IF 
OUTPUT from 8551B to 851B. Connect 1-Mc signal 
from frequency comb generator to 8551B INPUT and 
phase -lock analyzer on 1 Mc/cm spectrum width (push 
TUNE in for fine tuning). 


af. Rotate TUNE to step point (if necessary reset 
STAB TUNE to make step point obvious) and note lin- 
earity of comb signalon 851B on each side of the step. 


ag. Adjust A15A1C16 DISC PRIM ADJ for best com- 
promise on both sides of the step. 


ah. Repeat steps t through ac except make counter 
readings between 9.999 and 10.001 Mc. Remove short 
at A13V5, pin 2. 


ai. Rotate TUNE one revolution at BWO frequency 
of 2 Gc; minimum counter reading should be between 
0.974 and 0.976 Mc, and maximum reading should be 
between 10.024 and 10.026 Mc. If necessary, adjust 
STAB TUNE for proper readings. Remove counter. 


Search Oscillator 


aj. Set STABILIZATION to STABILIZED, and LINE 
to STANDBY. 


ak. Center PRESTAB BAL control and adjust A14R21 
balance potentiometer (Figure 5-27) to center OSC 
TRACK BALANCE meter. If necessary, first rotate 
A14R22 OSC GAIN potentiometer clockwise to stop 
meter fluctuations. 


am. Readjust A14R22 OSC GAIN potentiometer coun- 
terclockwise just past point where meter fluctuations 
indicate search oscillator is oscillating. 
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Directional Coupler 


Note 


In the following steps, instructions for adjust- 
ment of Directional Coupler A23DC1 are in- 
cluded only for the case in which some repair 
has been made on the Sampler Assembly A23. 
Otherwise do not adjust A23DC1 until step az. 


an. Set LINE to ON, STABILIZATION to UNSTAB- 
ILIZED, pull TUNE control out for coarse tuning. 


ao. Connect sweep from 851B to 855 1IBSWEEP INPUT 
and to oscilloscope horizontal input. 


ap. Connect A15TP2 pulse amplifier output to oscil- 
loscope vertical input and note the amplitude of beat- 
frequency signal and symmetry of upper and lower 
envelopes while tuning LO frequency from 2 to 4 Gc. 
Signal should be between 150 and 300 mV p-p. 


aq. If necessary, reposition the coupling loop of 
A23DC1 Directional Coupler (see Figure 5-14) for 
proper signal amplitude (increase coupling to increase 
signal). Coupler block is pulled in (to increase coupling) 
by four corner screws and pushed out by four corner 
setscrews. Since the two sets of screws work against 
each other, loosen one set before tightening the other. 
After adjustment, use a gauge (such as a drill bit) to 
be sure spacing between the block and assembly body 
is the same all around. 


ar. If upper and lower beat-note envelopes are not 
symmetrical, improve symmetry by readjusting 
A15A1C9 10MC AMPL INPUT LEVEL to reduce 10-Mc 
amplifier drive. 


as. If A15A1C9 was readjusted, return LO to 2 Gc, 
remove sweep from 8551B, short pins 2 and 7 of A13V5 
to ground, and repeat procedure from step v. Do not 
adjust A15A1C9 in step z except to obtain proper volt- 
meter reading. 


Phase-Lock Hold-In Range 


at. Stabilize (Figure 3-4) analyzer at 3.6 Gc on 
LOCAL OSC FREQ scale. 


au. Rotate SPECTRUM WIDTH VERNIER fully coun- 
terclockwise (zero spectrum width) and slowly rotate 
PRE STAB BAL clockwise until OSC TRACK BALANCE 
meter jumps, indicating phase lock jumps to next 10- 
Mc harmonic. 


av. Set LINE to STANDBY; measure and record dc 
voltage at pin 2 of A13V4. 


aw. Return LINE to ON and rotate PRE STAB BAL 
counterclockwise until OSC TRACK BALANCE meter 
is centered again; continue rotating PRE STAB BAL 
counterclockwise until meter jumps again. 


ax. Set LINE toSTANDBY; again measure and record 
de voltage at pin 2 of A13V4. The average of the ab- 
solute magnitudes of the two voltage readings should 
be less than 1.05 Vdc. 
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ay. Stabilize analyzer at2.0 Gcon LOCAL OSC FREQ 
scale, and repeat steps au through ax. The average 
of the absolute magnitudes of the two voltage readings 
should be greater than 0.35 Vdc. 


az. If voltmeter readings are out of tolerance, re- 

position coupling loop of A23DC1 Directional Coupler 
(see step aq) and repeat procedure from step at. If 
meter readings are low, increase coupling; if high, 
decrease coupling. 


Tracking Accuracy at Step 


ba. Recenter OSC TRACK BALANCE meter with PRE 
STAB BAL. 


bb. Set SPECTRUM WIDTH VERNIER to CAL and 
SPECTRUM WIDTH to 100 KC/CM. 


bc. Apply 1-Mc markers from frequency comb gen- 
erator to 8551B INPUT. 


bd. Rotate TUNE to the step and adjust STAB TUNE 
so marker shifts about 100 kc to the left on 851B CRT 
as TUNE is rotated clockwise through the step. 


be. Tune to LO frequency of 4 Gc (to save time, use 
coarse tuning and relock at 4 Gc without adjusting STAB 
TUNE). Note marker shift as TUNE is rotated clock- 
wise through the step; shift should be about 100 kc to 
the left. 


bf. If necessary, readjust A14R9 2:1 potentiometer 
for proper shift. 


bg. Remove frequency comb generator from 8551B 
INPUT. 


10- and 20-Mc Filters 


bh. Tune to low end of band and observe residual 
signals at 20 and 30 Mc on 851 CRT; compare each 
with signal from signal generator. Both should be 
-80 dBm or below. If so, phase-lock adjustments are 
completed. 


bi. If signals are excessive, disconnect Cable W30 
from Phase-Lock Assembly A15 at J30 (Figure 7-22), 
and recheck signal amplitudes. If signals remain ex- 
cessive, see Paragraph 5-158. If signals are reduced 
to less than -85 dBm, adjust A15A4C29 10MC FLT 
ADJ and A15A4C28 20MC FLT ADJ per the following 
steps. 


bj. Remove bottom cover from Lock Assembly A15 
to gain access to filter adjustments; then, with all wires 
and cables connected tolock and sampler assemblies, 
turn 8551B on and tune to 10 Mc. 


bk. Adjust A15A4C29 10MC FLT ADJ for minimum 
10-Mc signal. 


bm. Tune to 20-Mc signal and adjust A15A4C29 20MC 
FLT ADJ for minimum 20-Mc signal. 


02435-1 


Section V 
Paragraph 5-96 (Cont.) 


bn. Tune to 30 Mc and recheck amplitude of 30-Mc 
signal with signal generator. Compromise adjustment 
of 10- and 20-Mc filter adjustments may be required 
to minimize 30-Mc signal. 


Noise Check 


Dos pet 
SPECTRUM WIDTH. : . 30 KC/CM 
ATTENUATOR(DB). . . Pe ere ite sl) 
WE ECE LOTR Ns cw co. ce ue, ua) oe eg oe ee 
Pa AND WHO EH 6.5. (so 5 et eset 
SWEEP TIME... . . 10 MILLISEC/CM 
Per GAIN BD) eae! at sa. et alee eee 
PO EROUMUNG VAGO). oo! | sue. 6 eee ee 
TUNE . . for 2.2 Gc on Frequency Scale 


bp. Set Signal Generator 8416A for 2.2 Gc, and con- 
nect generator to 8551B INPUT. Stabilize (see Fig- 
ure 3-4). 


bq. At signal generator, adjust output for 7.0 cm 
display on 851 CRT. Noise sidebands should be 54 dB 
down, 90 kc away from center frequency; see Fig- 
ure 5-18. 


br. If noise is not within specifications: 


(1) Check whether noise is generated in phase -lock 
loop or by circuits external to Lock Assembly 
A15 by switching STABILIZATION to UNSTAB- 
ILIZED. If noise source is external to lock 
assembly, noise level will decrease slightly 
and frequency stability will deteriorate. See 
Table 5-21:6 and Paragraph 5-141. 


If noise source is within lock assembly, try re- 
adjusting 1OMC AMPL INPUT LEVEL adjust- 
ment A15A1C9, and then recheck steps w through 
bq. If noise still is not within specifications, 
check Varicap A15A1CR1 (Figure 7-23) and 
Sampler Diode A23CR2 (Paragraph 5-214). 


(2 


— 


bs. Set 
Be OUIENG VIGO) ee os! cs je ep le .01-2 
TUNE. . for 1.1 Gc on Frequency Scale 
Signal Generator . ior -1. 1 Gc, 7. 0-cmy trace 


bt. Stabilize analyzer (see Figure 3-4). Noise side- 
bands should be more than 60 dB below CW signal level; 
90 ke or more away from center frequency when using 
fundamental mixing. (See Figure 5-18.) 


FREQ (GC) 
2-10 eee 
54 4B ae 
MIN MIN 
+ 90KC +++ 90 KC->| 8551B-A-29 


Figure 5-18. Limits, Lock Assembly 
Noise Sideband Check 
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bu. Set signal generator and TUNE for 1.9 Gc and 
repeat check. 


bv. Replace lock assembly. 


5-97. Adjustment of Resistors R59 &R60. 


5-98. Variable Resistors R59 and R60 are used, re- 
spectively, toset 100MC/CM and 200MC/CM spectrum 
widths. R59 and R60 are mounted on a plate which is 
beneath the A14 Sampler Search Drive Assembly (see 
Figure 7-7); 200MC/CM Adjustment R60 is the poten- 
tiometer nearest the front panel. Unless a new Al3 
Helix Control Assembly is installed or Resistors 
A13R17 and/or A13R18 are replaced it is unlikely that 
Resistor R59 or R60 ever will require replacement. 


5-99. PROCEDURE. 


a. Set: 
SYNGs* hen: ede sah ee te eS Sates ews a NE 
VERT DISPLAYeUw pele eee hee LOG 
I. F. BANDWIDTH Ble kin getitee LLU 
SWEEP TIME... 10 MILLISEC/CM 
I.F.GAIN(DB). . . about 40 + 10 
TUNE. SE Re : -midband 
SPECTRUM WIDTH . . 200 MC/CM 
SPECTRUM WIDTH VERNIER. ..... CAL 
STABILIZATION. . . . UNSTABILIZED 
FREQUENCY GC) 75 Boas ee Ss .01-2 
ATER NUATOR(D BB). tlic! ss eke bens LO) 
SIGNAIF IDENTIFIER. =.0- 202 1.) ee ORE 


b. Set 8406A for 100MC markers, and connect to 
8551 INPUT. With LINE at ON, check that display 
base line is parallel to graticule; if not, adjust TRACE 
ALIGN. If display base is above graticule base line, 
adjust I. F. GAIN(DB) to position trace on 0. 

c. Adjust R60. 


(1) With TUNE, align amarker with graticule center 
line. 


(2) Adjust R60 for optimum alignment of alternate 
markers with graticule 1-cm line. 
d. Adjust R59. 
(1) Switch SPECTRUM WIDTH to 100 MC/CM. 


(2) With TUNE, align amarker with graticule center 
line. 


(3) Adjust R59 for optimum alignment of markers 
with graticule 1-cm lines. 


5-100. COUPLING OF BWO POWER TO 
COAX MIXER A3. 


DT OMGCHECK. 
a. Set 


SPECTRUM WIDTH VERNIER. max ccw 

(no sweep) 

LINE. 5 HES. take Coe CAND BY 

TUNE .. . 2 Gc on LOCAL OSC FREQ scale 

FREQUENCY(GC)r a et se eee .01-2 
5-30 


Model 8551B 


b. Measure A3 Mixer bias: 


(1) Connect a dc voltmeter such as the 412A between 
bias terminal on Mixer Assembly A3 and chassis 
ground. 


(2) If necessary, adjust potentiometer R1 on Bias 
Generator Assembly A25 for a voltage reading 
of 0.0 +0. 05 volts (see Figure 5-25). 


(3) Disconnect the bias lead from Mixer A3 at A3C3 
and connect the 412A current leads from the bias 
terminal on the mixer and to chassis ground. 


(4) Set the 8551 LINE switch to ON. Allow at least 
a half-hour warmup before making check. TUNE 
from 2 to4Gc. Current reading on the 412A 
should be at least 0. 150 mA. 


c. Leave TUNE at minimum-current setting, and 
meter connected between mixer bias terminal and 
chassis ground. 


5-102. ADJUSTMENT. Location of Coax Mixer A3 is 
shown in Figure 5-25, and directional coupler is iden- 
tified in Figure 5-26. 


a. Diode current can be increased by removing one 
of gaskets (A3MP11 Figure 5-26). Removal of more 
than one gasket may severely affect flatness from 8 to 
12 Ge. 


b. If trouble is experienced around 2.01 Gc, the 
current can be increased by lowering the frequency of 
the IF cavity. To lower the cavity frequency, turn the 
tuning screw (see Figure 6-3) in a clockwise direction. 


Note 


This is a compromise against mixer conver - 
sion loss and no more than 1/2 dB should be 
sacrificed (see Paragraph 2-19). 


5-103. OSC TRACK BALANCE METER 
ZERO SET. 


5-104. With the 8551 turned off, the OSC TRACK BAL- 
ANCE meter is centered, and unless the instrument 
is subjected to severe mechanical shock, it is unlikely 
that the meter will ever have tobe zero set. However, 
in the event the information ever should be required, 
instructions are given below. 


5-105. Location of the meter assembly on the rear of 
the front panel is shown in Figure 7-4. Instructions 
for freeing the front panel are given in Paragraph 5 -229. 


a. Remove meter assembly from front panel. Note 
spacer washers, if any. 


b. Remove tape dot from meter adjustment hole. 


c. Withpointed instrumentsuch as a soldering tool, 
reposition adjustment fork to position pointer exactly 
at 0. (The soldering tool is listed as item T in Table 
5-2.) 


d. Stick tape dot over hole, and reinstall meter. 
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TABLE 5-14. CHECK AND ADJUSTMENT TEST CARD 


Procedures in this test card correspond to 
Paragraphs 5-52 through 5-105. 


Section V 
Table 5-14 


Section V 
Table 5-14 


Table 5-14. 8551B Check and Adjustment Test Card 


Par. 
Ref. Step Operation 


INS TRUMENT OFF 
1 Mechanical and visual inspection 
5-104 | 2 |OSC TRACK BALANCE meter zero set, if required 


INSTRUMENT ON 
5-52 POWER SUPPLIES 
Power Supply Measurements; Setup: Figure 5-4. 


+150 V 
a. Adjust A19R47 


b. 103.5-126.5 V line Regulation 
Ripple 
-200 V 
103.5-126.5 V line Regulation 
Ripple 
+300 V 
103.5-126.5 V line Regulation 
Ripple 
-6.3 V 
a. Adjust A18R7 
b. 103.5-126.5 V line Regulation 


Ripple 


BWO ANODE VOLTAGE 
a. Set TUNE to low-frequency stop (max left) 


b. Adjust A16R8 (Figure 5-4) for anode voltage stamped on BWO 


BWO FREQUENCY CALIBRATION 


Helix Sweep-Voltage Limit Adjustments; setup: Figure 5-5. 


a. Set 
Frequency Comb Generator . . . .100MC 
SPECTRUM WIDTH. ... . .100KC/CM 
TUNE. .2 Gc on LOCAL OSC FREQ scale 


b. Find 2-Gc feed-thru signal. 


5-3 0b 


Record 


Min. Act. 


Model 8551B 
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Table 5-14. 8551B Check and Adjustment Test Card (Cont. ) 


Par. 


Ref. |Step Operation Min. Act. Max. 


TUNE 
Setting _ Adjust 


ee OuGe A17R28 to center 2-Gc feed-thru signal 
on 851 CRT 
Measure Helix Vy: 


eae Ge TUNE to center marker on 851 CRT 
Measure Helix Vo: 
. Calculate: 
V = Vo a V4 


Oi eo 
V 


Ko = Ei+ 10 
E19 = E;,+ 90 
Eiji = E+ 100 


Measure and adjust in accordance with Table 5-12 


R4 SPEC TRUM CENTERING Adjustment 


a. Set SPECTRUM WIDTH. . . .1MC/CM 
SWEEP TIME. . . 10 MILLISEC/CM 
STABILIZATION. . . UNSTABILIZED 


. Center marker with TUNE 
. Set SPECTRUM WIDTH to 10 MC/CM 
. Center marker with SPECTRUM CENTERING adjust 


. Set SPECTRUM WIDTH to 1 MC/CM. If display is 
not centered: 
Center with TUNE 
Check with SPECTRUM WIDTH at 10 Mc 
If necessary readjust SPECTRUM CENTERING 


Repeat until display remains centered as SPEC TRUM 
WIDTH is switched from 1 MC/CM to 10 MC/CM. 
Leave generator connected to INPUT. 

10 | Helix Voltage Shaping 


a. Set SPECTRUM WIDTH to 10 MC/CM. Adjust TUNE 
to center marker. 


b. TUNE To center 
Setting (Gc) marker adjust 


A17R28 - best compromise 


A17R26 
A17TR23 


A17R20 
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Table 5-14. 8551B Check and Adjustment Test Card (Cont. ) 


Par. 
Ref. Step Operation 


Min. Act. Max. 
TUNE To center 
Setting (Gc) marker adjust 


3.0 A17R17 


3.2 A17R14 


3.4 A17R11 
A17R8 
A17R5 


A17R2 


11 | CONVERTER AND HARMONIC GENERATOR ADJUSTMENTS 


a. Using setup shown in Figure 5-7, slip pickup loop into 
A9A4C3 hole, and adjust AJA3C7 for 180 Mc. Mc | 179.98 180. 02 
Then adjust A9A4C3 for maximum milliammeter reading. 


. Adjust A6 FREQ ADJ (Figure 5-11) to peak milliammeter, 
adjust A9JA4C7 toward center of maximum current range 
and adjust A9A4R2 for meter reading between 2.0 and 


4 mA. mA 


. With setup of Figure 5-9, set 


SPECTRUM WIDTH. ... . .100KC/CM 
EREQUENG@Y(GC): .... 2 jeoeen . 01-2 
STABILIZATION . . . . .UNSTABILIZED 
TUNE = = = . .2 Ge for signal on-CRT) 
PING RMR cs) 5) % at Me ener ee eI ES 
TSE DANDWIDTH. <0 48.0 LOG 
VERE DISPLAY, 4s « 0 5, cee eee) 
SWEEP TIME .... .. 3 MILLISEC/CM 


. Adjust A9L5, A9L6, A9L7, A9A1L4, A9A2L.1, and 
A9A2L2 for maximum vertical deflection and best 
symmetry of 851 display. 


SENSITIVITY 


Converter A9 200MC IF Noise Figure (NF) Measurement; 
Figure 5-10. 


a. Connect J16-340B NF Meter to IF TEST POINT on 
rear of 851, and 343A Noise Source to 8551 200 MHZ 
INPUT. 


. Measure noise figure. 


. Leave NF meter connected. 


2GC Mixer A7 NF Measurement; Figure 5-11. 
a. Connect 349A Noise Source to 2GC IF INPUT 

b. Tune A7 FREQ ADJ for minimum NF dB 1 
c. Lock A7 FREQ ADJ 


. Leave NF meter connected. 
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Table 5-14. 8551B Check and Adjustment Test Card (Cont. ) 


Par. 
Ref. Step Operation Min. Act. Max. 


14 | 2GC IF AMPL Ad NF Measurement; Figure 5-12. 
a. Connect 349A Noise Source to Cable W1. 
. Measure NF. 
. Connect Cable W1 to J15 on Coax Mixer A3. 
. Disconnect NF meter from 851. 
15 | Alternate Sensitivity Adjustment. 
. Perform step 11 above. 
. Connect signal between 10.1 Mc and 1.8 Gc with 
an amplitude less than -15 dBm to INPUT. 
. Adjust A5 and A7 for maximum signal amplitude 
on display. 
PHASE-LOCK ADJUSTMENTS 
Equipment Required 
Oscilloscope (130C) 
Digital Voltmeter (3440) 
Counter (5245L) 
Frequency Comb Generator (8406A) 
1000-ohm resistor 
851 Display Section 
a. Remove Lock Assembly A15 and connect externally 
to 8551 (Paragraph 5-96a through h). 
16| b. Tracking Adjustments 
(1) If required (see Paragraph 5-96m) set A14R9 2:1 ADJ ohm| 200 
(2SetaINE .. « .° . ..- dpe Saar eee aeaeTION 
PREQUENC Y¥(GC)i3 eee Ole 2 
SPECTRUM WIDTH .. . .1MC/CM 


STABILIZATION. . . . STABILIZED 
TUNE. 32% 2 . 2 Ge and dine-taning 


(3) Connect oscilloscope to A13V5, pin 2. 


(4) Observe ramp as TUNE is rotated through one 
revolution; note step (defined in Par. 5-960). 


(5) Set TUNE just ccw of step and adjust A14R4 
RAMP ADJ so bottom of ramp just touches 
OV reference (see Figure 5-16). 


(6) Set TUNE just cw of step and adjust A14R6 DC BAL 
ADJ so top of ramp just touches OV reference. 


(7) Set TUNE to 2 Gc; adjust oscilloscope vertical 
sensitivity for 10.0 cm ramp amplitude. 


(8) Set TUNE to 4 Gc, and adjust A14R9 2:1 ADJ 
for 5.0cm ramp. Retune to 2 Gc. 
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Table 5-14. 8551B Check and Adjustment Test Card (Cont. ) 


Step in. : 
- 17 


are 
ef. 


124 
R 


Operation 


5-96t-v c. Differential Amplifier Balance; Figure 7-26. 
(1) Disconnect sweep at 8551 SWEEP INPUT. 
(2) Short (grids) pins 2 and 7 of A13V5 to ground. 


(3) Set A13R19 for +30 V above +150 V supply at 
A15C3, sweep input to Lock Assembly A15. 


. 10MC Oscillator and Discriminator; Figure 7-26. 
(1) Connect counter to J26, 10 Mc output. 
(2) Set 1OMC OSC FREQ ADJ A15A1C2 for 


(3) Disconnect sampler at A23P1/J29. Connect de 
voltmeter at A23P1 (first discharge VM probe). 
Adjust 1OMC AMPL OUTPUT TUNING A15A1T1 
for maximum voltmeter reading. 

VM reading 


(4) Adjust 1OMC AMPL INPUT LEVEL A15A1C9 
for point where amplifier starts to saturate. 


(5) Repeat steps (2), (3), (4); connect sampler 
assembly at A23P1. 


(6) Remove short at A13V5, pin 7. 


(7) Counter reading should be 
If necessary, readjust A15A1C21 for proper 
reading. 


NOTE: If A15A1C21 is adjusted, again short grid 7 
of A13V5 to ground, and recheck steps (1) through (7). 
(8) Remove short at A13V5, pin 2. 


(9) Connect 851 and 8551 at SWEEP INPUT and IF 
OUTPUT. Connect 1 Mc from frequency comb 
generator to 8551 INPUT, and stabilize analyzer 
(Fig. 3-4) on 1 Mc/cm spectrum width. 


(10) Rotate TUNE to step, and on 851B, note linearity 
of comb signal on each side of step. 


(11) Adjust DISC PRIM ADJ A15A1C 16 for best 
compromise on both sides of step. 


(12) Repeat steps c and d through (7) except counter 
reading should be 


(13) Remove short at A13V5, pin 3. 
(14) Rotate TUNE one revolution at 2 Ge. 


Minimum counter reading 
Maximum counter reading 


(15) Remove counter. 


e. Search Oscillator; Figure 7-29. 


(1) Set STABILIZATION. . . STABILIZED 
LINE SW ceo at ee LAN DB 
PRE STAB BAL. ..... . center 
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Table 5-14. 8551B Check and Adjustment Test Card (Cont. ) 


Operation Min. Act. Max. 


(2) Adjust balance potentiometer A14R21 to center 
OSC TRACK BANALCE meter. 


(3) Adjust search OSC GAIN potentiometer A14R22 
until OSC TRACK BALANCE meter fluctuates 
indicating search oscillator is oscillating. 


f. Directional Coupler; Figure 7-29. 
Read Note preceding Par. 5-96an before proceeding. 


CLVISELTLINE,. 4. “ys «a Bue ee tee ON 
STABILIZATION. .UNSTABILIZED 
TUNE... « ~ for coarse tuning 


(2) Connect sweep from 851 to 8551 and oscilloscope 
horizontal input. 


(3) Connect output from A15TP2 to oscilloscope 
vertical input; note beat-frequency amplitude, 
symmetry of upper and lower envelopes while 
tuning BWO from 2 to 4 Gc. mV p-p 


(4) If necessary, reposition coupling loop; see 
5-96aq. If envelopes are nonsymmetrical, 
see 5-96ar, as. 


. Phase-Lock Hold-In Range. 


(1) Stabilize (Fig.3-4) analyzer at BWO frequency 
of 3.6 Gc. 


(2) Set SPECTRUM WIDTH VERNIER full ccw; 
slowly rotate PRE STAB BAL cw until OSC 
TRACK BALANCE meter jumps. 


(3) Set LINE to STANDBY; measure and record 
de voltage at A13V4, pin 2 (Fig. 7-32). 


(4) Set LINE to ON, and rotate PRE STAB BAL 
to center OSC TRACK BALANCE meter; 
continue rotating PRE STAB BAL ccew until 
meter jumps again. 


(5) Repeat step (3). Average of the absolute 
magnitudes of the two readings should be 
less than 1.05 Vdc 


(6) Stabilize analyzer at 2.0 Gc, and repeat 
steps (2) thru (5). Average of absolute 
magnitudes of the two readings should be 
greater than 0.35 Vdc. 


(7) If VM readings are out of tolerance, see 
Paragraph 5-96az. 


. Tracking Accuracy at Step. 


(1) Center OSC TRACK BALANCE meter with 
PRE STAB BAL. 


(2) Set SPECTRUM WIDTH VERNIER. . . CAL 
SPECTRUM WIDTH. . . . .100KC/CM 
Frequency Comb Generator . .. .1MC 
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Table 5-14. 8551B Check and Adjustment Test Card (Cont. ) 


R d 
Par. 


Ref. Step 


(3) With frequency comb generator connected to INPUT, 
rotate TUNE to the step, and adjust STAB TUNE 
so marker shifts left about 100 kc as TUNE is 
rotated cw through step. 


(4) Tune to BWO frequency of 4.0 Gc. Note marker 
shift to left as TUNE is rotated cw through step; 
should be about 100 kc. 


(5) If necessary, adjust 2:1 ADJ A14R9 (Fig. 7-26). 


(6) Disconnect frequency comb generator. 


10- and 20-Mc Filters. 


(1) Tune to low end of band, and observe residual 
Signals at 20 and 30 Mc on 851 CRT. 


(2) Compare each with signal from signal generator dBm 


(3) If residuals are within limits, phase-lock adjust- 
ments are completed; if not, see Par. 5-96bi 
through bn. 


Noise Check. 


(1)Set SPECTRUM WIDTH. . . . .30KC/CM 
ATTENUATOR(DB) . 5 ner tog hod) 
VaR LeDISPLAY,. so. fe toe MOG. 
I,F. BANDWIDTH. . . ee toe LCC 


SWEEP TIME. . . . 10 MILLISEC/CM 
Der eGAIN (DB)... 3° cee eee 
FREQUENCY(GC). « «5 ss) eee LO 
TUNE... 2.2 Gc on Frequency Scale 


(2) Set signal generator for 2.2 Gc; connect to 
INPUT. Stabilize (Fig.3-4). 


(3) Adjust signal generator for 7.0 cm display on 
851 CRT. Observe trace for noise sidebands. 
90 kc from Ee 


(AV Seber REQUENC Y(GC) o (055 Sears ae 0 lee 
TUNE... . 1.1 Gc on Frequency Scale 
pignal Generator. . . for hiiGcs 7, viem 

851 CRT trace 


(5) Stabilize (Fig. 3-4). Observe for noise 
sidebands. 


90 kc from Fe 


. Replace Lock Assembly. 
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5-106. TROUBLESHOOTING. 


5-107. The following types of troubleshooting infor- 
mation are provided in this manual. 


a. Trouble Localization: astep-by-step localization 
procedure that assumes no knowledge of the source of 
the trouble; Paragraph 5-109 and Tables 5-17 through 
5-20. 


b. Function Troubleshooting Chart: Table 5-21; lists 
symptoms of nonstandard operation together with sug- 
gested checks for clearing the trouble. 


c. Sectional Troubleshooting: troubleshooting infor- 
mation for the various sections of the 8551B (Para- 
graphs 5-114 through 5-169). 


5-108. General troubleshooting information is con- 
tained in Tables 5-15 and 5-16. Table 5-15 contains 
a cross reference between assembly numbers, desig- 
nations, schematic diagrams and illustrations. Table 
5-16 contains general troubleshooting reference infor- 
mation listed alphabetically by component. 


Section V 
Paragraphs 5-106 to 5-111 


5-109. TROUBLE LOCALIZATION. 


5-110. For troubleshooting purposes, the 8551B can 
be divided into four main sections: 1) the power sup- 
plies, 2) the receiver, 3) the phase-lock loop, and 
4) the BWO and sweep circuits. A step-by-step local- 
ization chart is provided for each of these main 
sections. When using the charts: 1) if indication is 
normal, follow the heavy-line path; 2) in sub-steps, 
normal indication is the right-hand path; 3) after 
adjustment or repair, recheck following the broken- 
line path. 


5-111. Ifthe trouble is not found via the trouble local- 
ization procedures, verify operation with the Perfor- 
mance Checks (Table 5-10). 


Note 


Whether the trouble is located by means of 
the trouble localization procedures or with 
performance checks, always check the low- 
voltage power supplies(see Paragraphs 5-114, 
5-116), before proceeding with any other 
checks. 


Table 5-15. Assemblies to Schematics and Circuit Board/Assembly Illustrations 


Assy 
No. Designation Schematic Schematic 


RF Input 


Input Attenuator Assy 
Mixer /Coupler Assy 
Coax Mixer Assy 

Coax Switch 

2GC IF Amplifier Assy 
Harmonic Generator Assy 
2GC Mixer Assy 

Coax Switch 


Location (Fig. No. ) 


Converter 

Converter 

Switching Logic 

RF Input 

Switching Logic 

Converter 

Switching Logic 

Helix Control Input 

10MC Osc/Disc. 

Helix Control Input 

Helix Control 

10MC Osc/Disc. 

Sampler /Search Drive 
10MC Osc/Disc. 

Sampler /Search Drive 
Helix Control 

Primary Power 

Helix Control 

Primary Power 
Low-Voltage Power Supply 
Low-Voltage Power Supply 
Low-Voltage Power Supply 
Helix Control Input 

RF Input 

Sampler/Search Drive 
Switching Logic 

Helix Control Input 

RF Input 


Converter Assy 
SIGNAL IDENTIFIER Switch Assy 


FREQUENC Y(GC) Switch Assy 


SPECTRUM WIDTH Switch Assy 


Helix Control Assy 


Search Drive Assy 
Lock Assy 
HV Time Delay Assy 


Helix Voltage Shaper Assy 
LV Rectifier Assy 


LV Power Supply Assy 

LV Series Regulator Assy 
Meter Board Assy 

Coax Switch 

Sampler Assy 
STABILIZATION Switch Assy 


Bias Generator Assy 


02435 -1 5-31 


Section V Model 8551B 
Table 5-16 


Table 5-16. General Troubleshooting Reference Information 


Subject Paragraph Table /Figure 


BWO 
Aging, symptoms of 
Connections Figure 5-19 
Localizing trouble in 
Noise and sideband check 
Power supply troubleshooting 
Troubleshooting the BWO 


Charts 
BWO Power Supplies, localization 
BWO sweep circuits, localization 
Harmonic Generator A6/2GC Mixer A7, localization 
Initial localization 


LV Power Supplies, troubleshooting 


Overall troubleshooting 


Phase-Lock Loop, localization 
Receiver, localization 
10MC VTO/Discriminator, localization 


Circuit board extenders, use of 

Converter Assy A9, troubleshooting 

FREQUENCY(GC) Switch, 1/n attenuator check 

Frequency identifier circuits, trouble in 

Frequency response deterioration 

Frequency unstable 

Harmonic Generator Assy A6, troubleshooting 

Helix Control, troubleshooting 

Helix Control Input, troubleshooting 

Lock Assy A15, working on 

LV Power Supplies, troubleshooting 5-23, 5-24 
Ohmmeters, safe ranges for transistor checks 5-33 
Parts location 7-2 


Phase-Lock Assy, excessive residuals in 
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Table 5-16. General Troubleshooting Reference Information (Cont. ) 


Subject Paragraph Table /Figure 


Phase-Lock Loop, troubleshooting 
Pulse Amplifier A15A4, troubleshooting 


Q1-Q6, in-circuit testing ~ 


Relays 
K1, Time Delay 


K3, Filament Over Voltage 


K4, Helix Overload 


Sampler Assy A23, troubleshooting 
Sensitivity decrease 

Spectrum width error 

SPECTRUM WIDTH Switch, check data for 


Switching Logic, troubleshooting 


Transistors 


Amplifier characteristics Figure 5-24 
Biasing Figure 5-24 
Emitter-base bias, check of 

General information 

Q1-Q6, in-circuit testing of 

Resistance measurement data, typical 


Resistance measurements, safe ohmmeter ranges for 


Short or open, check for 5-178b, 5-179 


TUNE Control brake check 5-238b, c 
Tuning accuracy, loss of 

2GC IF Amplifier Assy A5, troubleshooting 

2GC Mixer Assy A7, troubleshooting 


7-CPS Oscillator /Differential Amplifier, troubleshooting 
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Table 5-19 


Table 5-19. Trouble Localization Chart, BWO Sweep Circuits 


See Paragraph 5-109. 


otto) -eieie, 10.) al. ie: 10; 6 ee (© 0: © je) “er (e: Ye) we, %e, ( U6) fe) 0) 1b) Oe 6 (6 ee) 0) cere 


Sire) Joules Gene: ¢° 6) 6 6: @ 6) O06) ele) 16. (Bin (e: (e 6 (eM e, On 6 ee ee pied 76 


Dhsiottelis: 64: Coty tenes nenae Gummer ome AUTO SELECT 


rOMIATADH 2) GLI 0 Ss 9 se OC 3 MILLISEC/CM 
VERTDISREAY: |... 5. late ee eee eae LOG 
PREQUINGNUGC) |. .21 ./s) si ener ee ee ee 501-2 
SPEGaRU NE WIDTH... . . ceeutes a eee ener 10 MC/CM 
(SWINTON ee near low end of band to find 2-Gc 


self-check signal. 


With TUNE, move signal just off left end graticule. Read Fre- 
quency Scale. 
Pointer should be at 50 Mc +10%. 


Set SPECTRUM WIDTH, in turn, at 30, 100, and 200 MC/CM, 
at each setting, retune to move signal just off left-end graticule. 
Reading on Frequency Scale should be 150, 500, and 1000 Mc 
+ 10% respectively. 


Calibration off. 
Check: 


1) SPECTRUM WIDTH switch and 
Reference Differential Amplifier 
A13V1. See Par. 5-139. 

2) Helix Control circuits. See 
Par. 5-134. 


Sweep calibration normal. 


Check display for frequency accuracy 
and linearity as input frequency changes. 


Procedure: 


CDW MOE eee Gite AUTO SELECT 


SWEEP TIM Hits eee cee cece een aoa 3 MILLISEC /CM 
VERT DISPLAY @ irra ses aie a ener uel osc sa scare LOG 
FREQUENC Y(GO)U2 89 mc teenie denne 01-2 
SPECTRUM: WiDUH os on aues armen: © 100 MC/CM 
TUNE =. sos Sees 3.5 Gc on LOCAL OSC FREQ scale 
1) Connect 1- to 2-Gc signal generator to INPUT; set for 
I-Ge; 


2) Display should appear at left-end graticule. Tune gen- 
erator to 2 Gc while watching display for frequency ac- 
curacy and linearity of travel. 

Note: Near and at 2 Gc, base line will lift. 


Display faulty. Display normal. Sweep 


circuits functioning. 


— — — #4 — —~4 Check Helix Control cir- 
cuits. See Par. 5-134. 


Check Phase-Lock Loop, Table 5-20 
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STEP 4 
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Section V 
Table 5-20. Trouble Localization Chart, Phase-Lock Loop Table 5-20 


See Paragraph 5-109. 


Check residual FM, unstabilized 
See Par. 5-37. 


Residual FM within specs 
(40 kc peak-to-peak or less) 


See Par. 5-133. 


Phase-lock Analyzer. See Fig. 3-4. 


Excessive noise or Display is steady 


jitter on display. 


Check phase-lock loop. See 
Stabilize section of Item 4, 


Table 5-21. 


a ee Ba << aed oa ee = | a 
Check residual FM, stabilized 
mode. See Par. 5-36. 
Residual FM excessive. Residual FM within specs 


(1 ke peak-to-peak or less) 


Check 10MC VTO and Discrim- 


inator. 


See Par. 5-154. 


meee ee - - -—- - -— ==) 
Check phase-lock and phase-lock 
tuning. See Par. 5-13, 5-14. 
Phase-lock not functioning. Phase-lock tuning normal. 


Phase-lock system 


functioning. 


Check: 
1) 10MC driver circuits (on A13, 
A14 Boards, see Fig. 7-26). 


2) 10MC VTO and Discriminator 

A15A1; see Fig. 7-26. Verify performance is 
within Specifications; 
see Table 5-10. 
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Table 5-21. Functional Troubleshooting Chart 


Operating Background 
Symptom Mode Information |Possible Cause Suggested Remedy 


1. SPECTRUM WIDTH AND SWEPT-FREQUENCY LINEARITY 


Unstabilized 
Percent error is same, Fig. 4-4 
range to range Par. 4-17 


Perform procedure 
given in Par. 5-59 
thru 5-62. 


Fig. 4-4 Check A13V1, A13V2, 
A13V3, A13V4. See 


Par. 5-138. 


Percent error is not same, 
range to range 


Stabilized 


Percent error greater than 
+5% of indicated frequency Par. 4-11 


Check adjustments, 
Par.5-59, 


2. TUNING ACCURACY 


Check R4SPEC TRUM 
CENTERING Adjust- 
ment, Par.3-31 


Check BWO fre- 
quency calibration 
Par.5-58. 


Loss of tuning accuracy Fig. 4-5 


SIGNAL IDENTIFIER not set 
at OFF 


Set SIG IDENT to 
OFF. 


180MC Osc (3rd LO) and thus 
the 1800MC Osc (2nd LO) are 
detuned 


Align 180MC Osc 
(see Par. 5-82). 


Look for mechanical 
misalignment of 
Scales or for bent 
pointer; Par. 5-234. 


LO dial is correct but ''n" 
Frequency Scales on rotating 
drum are offset. 


3. SENSITIVITY 


Decrease in Analyzer sensi- Fig. 4-2, 4-3] A3CR1 Mixer diode defective 
tivity; 2 GC IF 


To check diode, 
measure conversion 
loss: see Par.2-19. 
Diode replacement 
procedure, see 
Par.5-191. 


A38R1 defective See Par. 5-194. 


2GC IF Assy A5 Check 2GC IF Ampl 


gain, Par. 5-146. 


A25 Mixer bias or A8CR1 
Diode current incorrect 


See instructions, 
Par.5-101, 5-102. 
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Table 5-21. Functional Troubleshooting Chart (Cont. ) 


Operating Background 
Symptom Mode Information| Possible Cause Suggested Remedy 


A7 2GC Mixer/A6 Harmonic | Measure Diode 
Generator A7CRI1 current, see 
Par. 5-144, 


Decrease in analyzer sensi-. A2 Mixer /Coupler Assembly | See Par. 5-213. 
tivity, 200MC IF (FREQUENC 
(GC) at 1. 8-4. 2) 

Loss of sensitivity noted when BWO power output low 
operating with FREQUENCY 


(GC) set for any coaxial band 


Measure BWO output 
power. If low, check 
BWO; see Par. 5-120 


Loss of sensitivity in 200MC | 
IF Amplifier A9A1 


Loss of sensitivity in 200- 
20MC Mixer Assembly A9A2 | 


Loss of sensitivity in 20MC 
IF Amplifier in 851 


Loss of BWO power due to See Par. 5-100. 


insufficient coupling 


4. FREQUENCY STABILITY 


Frequency unstable Power Supplies See Par. 5-116. 


Unstabilized Ripple, BWO helix. To 


check: Par. 5-131 


Check A13V 1-4, 
A13V6-9. 


Series Regs V1, V2 
Ripple, BWO anode. Check: 
Par.5-131 


Ripple BWO collector. 
Check: Par.5-131 


BWO (Noise FM) Check: 
Par. 5-127 


+300V supply, Anode 
supply V6 


Check V4 


Replace BWO, Par. 
5-187. 


OSC TRACK BALANCE meter 
drifts and/or is jumpy (jump- 
iness referred to is exclusive 
of 7-cps oscillation; this is 


Check A14Q2, A14Q3 
See Par. 5-96z, ar 
Check A15A4Q5 -7 


Search Differential Amplifier 
Misadjustment of A15A1C9 
Noisy Pulse Amplifier 


normal) emitter followers 
Noisy Sampling Diode A23CR2 | See Par. 5-217. 
Stabilized 

Noise FM 10MC Oscillator Check A15A1V1, 
A15A1V2, A13V5, 
A13V5, A15A1CR1; 
check phase -lock 
alignment (Par. 5-95) 

7-cps FM Phase-lock loop open, BWO Check R6 for broken 


being FM'd by Search Osc leads;see Par. 5-205 


Check Sampler 
diodes A23CR1-2, 
Par. 5-214. 
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Table 5-21. Functional Troubleshooting Chart (Cont. ) 


Operating Background 
Symptom Mode Information | Possible Cause Suggested Remedy 


Verify 10OMC VTO 
functioning properly; 
see Par. 5-96v-ai. 


Check Pulse Ampli- 
fier A15A4 Par. 5-158 


5. FREQUENCY RESPONSE 


High SWR, A3 Coax Mixer 
Assy 


Check A3CR1, A3R1 
and A3E1 (see Fig. 
6-3). 


Frequency response not 
within specs, 2GC IF only 


High SWR, A2 Mixer /Coupler 
Assy 


Frequency response not within 
specs, 200MC IF only (FRE- 
QUENCY(GC) at 1. 8-4. 2) 


Check A2CR1; see 
Par. 5-213. 


Frequency response not within High SWR, ATTENUATOR(DB) 
specs with FREQUENC Y(GC) 


set for any coaxial band 


At one setting only 
resistive card prob- 
ably defective;see 

Par. 5-200. 


At all settings, check: 
1)pin assembly on 
INPUT Connector J1 
2)Connector J36 on 
Coax Switch A22 and 
connector on ATTEN- 
UATOR(DB) cable W34 


NOISE SIDEBANDS 


6. 


Noise and spurious sidebands 
appear in display 


Noisy tubes Check Helix Control 


Assy Al13 tubes 


._|A15A1V1 in Lock 
Assy Al15 


BWO (see Par. 5-127) 


7. SIGNAL IDENTIFIER 


SIGNAL 
IDENTIFI- 
CATION 
switch 

operated 


Signal shift is either more 
or less than 2 cm 


Perform SIGNAL 
IDENTIFICATION 
Check and Adjust- 
ment; see Par. 3-38. 


Check SIGNAL IDEN- 
TIFICATION switch, 
including voltage- 
divider stick (shown 
in Fig. 7-18), 


8. STABILIZATION 


Lose phase-lock as TUNE 
is turned 


Stabilized Par. 5-96at-az 


Check BWO; Par. 
5-120. 


Sampler coupling too loose 


BWO power low; measure 
(Par. 5-44) 
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5-112. SECTIONAL TROUBLESHOOTING. 


5-113. Information on troubleshooting the various sec- 
tions of the 8551 is given in Paragraphs 5-114 through 
5-169. 


5-114. Checking Transistors Q1-Q6, 
LV Rectifier Al18. 


Note 


For general data on in-circuit and out-of- 
circuit testing of transistors, see Paragraph 
5-174. 


5-115. To check base-emitter junction of transistor 
Q1, Q2, Q3, Q4, Q5, or Q6 (associated with LV Rec- 
tifier Assembly A18), connect voltmeter as noted in 
Table 5-22. In each transistor, the base should be 
approximately 0.3 negative with respect to the emitter; 
for actual voltages, see schematic, Figure 7-38. Any 
sensitive high-impedance voltmeter, such as the HP 
3440 Digital Voltmeter or 412A Precision V-O-A, is 
suitable. 


5-116. Troubleshooting LV Power Supply. 


5-117. The low-voltage power supply is completely 
transistorized. There are three regulated supplies, 
1 -200-V supply and 2 +150-V supplies. The 2 +150-V 
supplies are stacked so that +150 V and +300 V are 
available. 


5-118. OVER-CURRENT PROTECTION. Over-cur- 
rent protection is provided by two relays, A19K1 and 
A19K2, which are in series with the supplies. If a 
short-circuit should occur inthe -200-V supply, relay 


Section V 
Paragraphs 5-112 to 5-118 


Table 5-22. Connection Point, Q1-Q6 Base-Emitter 
Forward Bias Check 


Connect VM Between 
Chassis and 


Point on 
Xstr Measurement Component | Fig. 7-37 


Q1 | Base to chassis Q2B 
Emitter to chassis| Q1 emitter | A18A-4 
(A18R3) 


Base to chassis Q2 base Q2B 
Emitter to chassis| Q2 emitter | A18A-6 
(A18R4) 


Base to chassis Q2/Q3 base | Q2B or Q3B 
Emitter to chassis| Q3 emitter | A18A-5 
(A18R5) 


A18A-8 
(A18R7) 
Emitter to chassis| Q2/Q3 base | Q2B or Q3B 


Base to chassis 


Tie Point 
MP8-2 
MP8-4 


Base to chassis 
Emitter to chassis} Q5 emitter 


MP8-1 
MP8-2 


Base to chassis Q6 
Emitter to chassis 


Table 5-23. Resistances to Ground, 8551 Power Supplies 


Measurement 
Point, HV 
TD Assy A16 
-200V 
-15V -15 
+15V +15 
+150V +150 
+300V +300 
BWO Anode ANODE 


DELAY LINE 


A16R3 ( 564 ) 


BWO Helix 


BWO Collector 


Typical Resistance (ohms) 
*410B **410C 


5K 


Figure 
Reference 


TO *** 
330*** 


3K 


*As measured with 410B VTVM, 851 not connected to 8551. 


*kAs measured with 410C Electronic Voltmeter, 851 connected to 8551. 


***On RX1K range. 
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A19K2 energizes, disconnecting the regulators from 
the rectifier, and also disconnecting its own operating 
circuit so that it de-energizes. As long as there is a 
short-circuit, A19K2 will continue to energize and de- 
energize. This causes an audible buzz, which is in 
effect a short-circuit alarm. Relay A19K1 operates 
in the same manner if a short-circuit occurs in either 
the +150-V or +300-V supply. Table 5-23 gives typical 
resistances to ground for each of the supplies. 


5-119. TROUBLESHOOTING. Normal voltages are 
indicated on the LV power supply schematic, Figure 
7-41. If the LV power supply stops regulating some 


Table 5-24. Troubleshooting Chart, 
LV Power Supplies 


Supply | Trouble Indication Possible Cause 


shorted A20Q1, Q2 
shorted A19A1 
open A19Q2 
shorted A19Q3 
open A19CR1 

high + 150V 


Voltage high 


open A20Q1, Q2 

| open A19Q1 
shorted A19Q2 
open A19Q3 
shorted A19CR1 
low + 150V 


Voltage low 


Voltage high shorted A20Q3, Q4 
shorted A19Q4 
open A19Q5 
shorted A19Q6 
open A19CR7 


high -200V 


(more negative) 


open A20Q3, Q4 
open A19Q4 
shorted A19Q5 
open A19Q6 
shorted A19CR7 
low -200V 
(more positive) 


Voltage low 


Voltage high shorted A20Q5, Q6 
shorted A19Q7 
open A19Q8 
shorted A19Q9 


open A19CR13 


Voltage low open A20Q5, Q6 
open A19Q7 
shorted A19Q8 
open A19Q9 


shorted A19CR13 
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of these voltages willchange. However, by measuring 
potential differences across the semiconductors and 
referring to the schematic, voltages shown on the sche- 
matic will still helpin isolating trouble to a particular 
component. Table 5-24 gives possible troubles for 
high- or low-voltage indications in each supply. If any 
voltage is low, check output of rectifiers before trouble- 
shooting regulator. See Table 5-11 for ripple values. 
Also refer to Figure 4-10. 


5-120. Troubleshooting the BWO. 
0-121. SYMPTOMS OF AGING. 


5-122. Common symptoms of BWO aging are: 
a. Reduced RF output throughout tuning range. 
b. Complete loss of RF output at some one frequency. 


c. Persistent shutdown (Helix Overload Relay K4 
operates) when BWO is being operated toward high end 
of tuning range. 


The first two symptoms usually are caused by reduced 
cathode current, while the third usually is caused by 
gas ionization in the BWO. If the cause of the last 
symptom is gas ionization, no adjustmentof operating 
voltages will restore normal full-band operation. 


5-123. To determine if the cause of the symptom is 
actually the BWO: 


a. Measure BWO filament voltage and current (see 
Paragraph 5-126, a-h). 


b. If heater voltage and current are correct, check 
anode voltage supply (see Paragraph 5-126, steps a, 
c-e). 


c. If voltage to BWO anode is correct, and tube is 
within warranty, go through the procedure given in 
Paragraph 5-124 to localize the trouble. If tube is 
outside of warranty, try the procedure given in Para- 
graph 5-183 before replacing the tube. 


5-124. LOCALIZATION. 


5-125. EQUIPMENT REQUIRED. 
a. DC Voltmeter (3440A): item 2 in Table 5-1. 


b. Clip-On DC Milliammeter (428B): item 4 in 
Table 5-1. 


c. Resistors: 
120K 10% 2W 
50K 10% 2W 
50K 10% 1W 
5 ohm 10% 10W 
d. Clip leads, 3 each, 10-inch or longer. 


e. Screwdriver with long insulated handle. 


WARNING 


Throughout procedure, remember danger- 
ously high voltages are presenton BWO leads. 
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5-126. PROCEDURE. The following procedure iso- 
lates trouble to the BWO tube or to the power supplies. 


a. Disconnect 8551 from power source. 


b. Rest 8551 on instrument top, remove bottom 
cover and right side panel. The BWO is located im- 
mediately below the Helix Voltage Shaper Assembly 
A17 on the bottom of the instrument. The BWO ter- 
minals are on the end near the rear panel. Remove 
the 6 screws securing Helix Voltage Shaper Assembly 
A17 to right side frame and rear chassis. Position 
assembly A17 out of the way. 


c. Disconnect helix, collector, anode, and filament 
(brown) leads. See Figure 5-19 for BWO terminal 
arrangement and color code. Connect each lead through 
the loading resistor specified in Table 5-25 to chassis 
ground. 


da set 
TUNE. . .to 2 Gc on LOCAL OSC FREQ scale 


SPECTRUM WIDTH VERNIER . . max ccw 


e. Connect 8551 to power source, and set LINE to 
ON. Refer to Table 5-25, and measure voltages as 
indicated. If voltages are correct, proceed to next 
step; if incorrect, check power supplies. 


Table 5-25. Resistor Substitution 
Data, Stewart BWO, 8551B 


320 to 360 Vdc 
420 to 500 Vdc 


Yellow (helix)| 120K 10% 2W 


White 50K 10% 2W 
(collector) 


Blue (anode) 50K 10% 1W for voltage 


specified on tube 


Brown 5 ohm 10% 1W -Gsc. vac 


(filament) 


1Connect Loading Resistor between lead and chassis. 
2Measure with TUNE at 2 GC and SPECTRUM 
WITH VERNIER set max ccw. 


ANODE (BLU) 


GOLLECTOR (WHT) 
meet (YEL) 
1000 
ate D000 
HEATER (BRN) 


HEATER (BLK) 
CATHODE (BLK) 


Figure 5-19. BWO Connections 
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f. Disconnect 8551 from power source. Disconnect 
loading resistors. The next check will be of.current; 
to provide adequate loops for safe measurement of the 
currents, reconnect leads to BWO as follows: 


(1) Connect collector and anode leads directly to 
BWO. 


(2) Connect helix and filament leads to BWO via clip 
leads at least 10 inches long to provide a suf- 
ficiently large loop so thatcurrentcan be meas- 
ured with safety. Dangerously high voltages are 
present in and around the BWO when the instru- 
ment is turned on, and greatcare should be used 
when making measurements near the BWO. 


(3) Disconnect cathode lead from BWO, and recon- 
nect lead to BWO cathode terminal via a 10-inch 
or longer clip lead. 


g. Reconnect 8551 to power source, and set LINE 
to ON. 


h. Using Clip-On DC Milliammeter (428B): 


(1) Monitor filament current (should be approxi- 
mately 1 ampere). If there is no filament cur- 
rent, the filament is probably open. Disconnect 
8551 from power source and check with an ohm- 
meter (such as the 410B/C or 412A); connect 
ohmmeter from heater (brn) to heater (blk) (see 
Figure 5-19). Filament resistance should be 
approximately 1 ohm. 


(2) Monitor helix currentas TUNE is turned through 
its range from 2 to 4 Gc. (Should be approxi- 
mately 1-1/2 to4mA maximum across the band, 
with current at high end of band typically near 
maximum. 


Note 


If total current exceeds approximately 6.2 mA, 
Helix Overload Relay K4 turns off the high 
voltage. 


(3) Monitor helix current at high end of band. As- 
suming helix overload relay did not operate with 
TUNE at 4Gc, set TUNE at 4 Gc and monitor 
helix current for 5 to10 minutes tobe sure that 
helix current does not increase with time. 


Note 


If helix overload relay operates with TUNE 
at 4 Gc, trouble could either be tube aging or 
defocused BWO. 


(4) Monitor cathode current. (Correctcathode cur- 
rentis stamped on tube; typically it will be from 
9 to 12 mA. 


Note 


Low cathode current generally indicates aging 
of tube though it may indicate a bad anode. 
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i. Set TUNE to 4 Gc on LOCAL OSC FREQ scale. 
At ANODE test point on the A1l6 HV Time Delay As- 
sembly board (see Figure 7-33) measure anode voltage. 
(Voltage which should be obtained is stamped on side 
of BWO tube. ) 


Note 


If anode voltage is low, and voltage measured 
in step e was correct, anode may be shorted 
or partly shorted. 


5-127. BWO NOISE AND SIDEBAND CHECK. 


5-128. Two simple checks for localizing noise to the 
BWO are given below. Both should be performed, and 
if both indicate the BWO is the source of the noise ap- 
pearing in the display, the BWO requires replacement 
(see Paragraph 5-187). 


5-129. VARYING THE ANODE VOLTAGE. Anode 
voltage is adjusted with BWO ANODE ADJ A16R8 on 
the A16 HV Time Delay Assembly board (Figure 7-33). 
The adjustment is accessible with the 8551 bottom 
cover removed. While decreasing anode voltage 
Slightly, watch the display on which the noise is present; 
if noise disappears, noise probably is in the BWO. 


5-130. SCREWDRIVER TEST. This check must be 
made with the Analyzer unstabilized. If noise and/or 
sidebands appear when operating stabilized, set STA- 
BILIZATION to UNSTABILIZED. Leave the 8551 con- 
nected to the 851, rest the 8551 on its left side, and 
remove the bottom cover. Then, using a metal screw- 
driver witha long insulated handle, run the screwdriver 
along the length of the edge of the BWO. In this check 
the screwdriver is used to distort the magnetic field 
of the BWO and slightly change its focus; if the noise 
or sidebands either disappear or increase, the BWO 
is the noise source. 


WARNING 


Be extremely careful when working near or 
with the BWO when power is turned on. Dan- 
gerously high voltages are present. 


5-131. Troubleshooting the BWO Power Supplies. 


5-132. Because the high voltages supplies to the BWO 
are controlled by the helix control circuit it may be 
difficult to determine whether one of the supplies or 
the control circuit is at fault; localization procedures 
are given in Table 5-27. 


5-133. If tuning is normal but there is excessive re- 
sidual FM in the BWO output: 


a. Check the low-voltage power supplies for exces- 
sive ripple (see Paragraph 5-55 and Table 5-11). 


b. Check the BWO supplies for ripple; setup is shown 
in Figure 5-20, and limits and test points are given in 


5-46 


Model 8551B 


Table 5-26. BWO Ripple Voltage Limits 


Ripple Test 
Measurement Where Limits (mV rms) 


BWO Anode ANODE on A16] < 3.6 
Bd 


DELAY LINE 
on A16 Bd 


BWO Helix <@nleeG 


BWO Collector | At BWO; lead | = 250. (VM 
coded white reading of 25 with 
10:1 Probe) 


Table 5-26. When checking, set TUNE for 2 Gc on 
LOCAL OSC FREQ scale. 


WARNING 


If there is trouble in the BWO power supplies, 
dangerously high voltages can be present even 
if TUNE is set to2Gc. Therefore always use 
every precaution when working on or near the 
BWO. With TUNE at the high end, danger- 
ously high voltages are always present. 


5-134. Troubleshooting the Helix Control Circuit. 


5-135. Trouble in the helix control circuit normally 
falls into one of two categories: 1) nonlinearity caused 
by problems in Helix Voltage Shaper Assembly A17 
(usually one of the diodes), or 2) total loss of sweep 
caused by failure of some component. Since the helix 
control circuit is a feedback circuit, normal changes 
in the gain of individual tubes generally will not affect 
overall operation of the circuit. 


5-136. NONLINEARITY. Nonlinearity of the display 
in general will be caused by an open or a short in one 
of the diodes in Helix Voltage Shaper Assembly A17. 
Linearity can be checked as follows: 


a. Set 
FREQUENCYIGC).. 2 0o..4<. 6s . 01-2 
SPECTRUM WIDTH. 200 MC/CM 
SPECTRUM WIDTH VERNIER.... ..CAL 
SIGNAL IDENTIFIER . .. . . . 2 seen 


TUNE... . ... for 1 Gc on Frequency Seale 


b. Connect Frequency Comb Generator 8406A to 
8551B INPUT, and set for 100-Mc comb markers. 


c. Observe display. Comb markers should be 
equally spaced across the 851 CRT. A shorted diode 
in the helix voltage shaper assembly causes the mark- 
ers at the left edge of the CRT to crowd in toward the 
center, The degree of crowding depends upon which 
diode is shorted. A shorted A17CR9 causes least 
crowding, while a shorted A17CR1 causes most. 
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Table 5-27. Localization Chart, BWO Power Supplies Tablers-27 


Check helix voltage. 


1) Disconnect sweep from 851 at 8551B SWEEP INPUT on rear panel. 
2) Set TUNE to 2GC on LOCAL OSC FREQ scale. 
3) Measure helix voltage at DELAY LINE on HV TD Assy A16 (see Fig. 5-20). 


WARNING 
Voltage may exceed 2000V. Use suitable equipment and every precaution. 


Between +300V and +350V should be measured. 


Voltage low Voltage high Voltage normal 


Measure output of Helix Supply Measure voltage at ANODE on 
rectifiers A16CR1, CR2; con- HV TD Assy A16 (see Fig. 5-20). 


Boe ene eu tatle for Voltage should be within approx- 


measuring high voltages to pos- : 
itive terminal of C7 (see Fig. et Cees TEE Medea a Se 


7-35). Voltage should be 2500V 
Voltage low Voltage normal 


+200V. 
Troubleshoot HV Supplies operating; 


Voltage low Voltage 
normal 
anode supply check BWO(Par. 5-120) 


Troubleshoot Helix Sup- 
ply rectifier circuit (see Fig. 7-38). 
(Fig. 7-35). 


Localize to Helix Series Regu- 
lators or Helix Control circuit. Localize to Helix Series Regu- 
lators or Helix Control circuit. 


Measure voltage at grid (pin 1) of 
Amplifier A13V8. 

Voltage should be approx. -4.5V. 
The A13 Board is accessible with Amplifier A13V8. 


Measure voltage at grid (pin 1) of 


ee se, eet Removed; (see Voltage should be approx. -4.5V. 

E 2 be te The A13 Board is accessible with 
the 8551B bottom cover removed; 
see Figs. 7-3, 7-35. 


Voltage more posi- Voltage more nega- 
tive than normal. tive than normal. 
Check Helix Control Check Amplifier 


circuit; see Par. A13V8 and Series Check Amplifier Check Helix 
5-134. Regulators V1, V2 A13V8 and Control cir- 
(called out in Fig. Series Regulators cuit, see 
7-5). V1, V2 (called out Par. 5-134. 
in Fig. 7-5). 


Voltage more positive Voltage more nega- 
than normal. tive than normal. 
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Figure 5-20. Setup, 8551 BWO Ripple Voltage Measurement 
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g SWEEP FIGURE 5-29 
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MTG PLATE 85518 -8- 12 


Figure 5-21. Setup, SPECTRUM WIDTH and A13V1 Reference Differential Amplifier Check 
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d. An open diode causes the right-hand markers to 
shift off the rightedge of the CRT(i.e., the BWOnever 
reaches 4Gc). An open A16CRI1 has the least effect 
on the display, and an open A17CR9 has the most. 


5-137. NO SWEEP. The helix control circuit is a 
feedback circuit, and therefore a failure such as an 
open or shorted component wilt upset all voltages 
around the loop. Thus, a careful check of dc voltages 
around the loop should locate the faulty component. 
For example, if A13R38 should open (the BWO cannot 
be tuned, but you know that the high-voltage power 
supplies are operating because voltages are very high), 
a check of voltages around the loop reveals the following: 


a. The voltage at testpoint 8 is much more negative 
than normal. This in itself does not pinpoint the fault, 
but certainly this abnormal voltage is causing the high 
voltage power supplies to be excessively high. 


b. Voltage at test point 9 is excessively high (prob- 
ably checked during the testing of the high-voltage 
power supplies). This excessively high voltage is to 
be expected considering the voltage at test point 8. 


c. Voltage at test point 10 is higher than normal. 
This is to be expected considering the voltage at test 
point 9. 


d. Voltage at test point 11 is higher than normal. 
This is to be expected considering the voltage at test 
point 10. 


e. Voltage at test point 7 is higher than normal. 
This is to be expected considering the voltage at test 
point 11. But voltage at test point 8 was much more 
negative than normal. This is NOT normal considering 
the voltage at test point 7. Therefore the trouble lies 
somewhere between test point 7and test point 8. Thus 
A13R38 has been pinpointed. A similar technique will 
locate most other faults. 


5-138. Troubleshooting the Switching Logic and 
Helix Control Input Circuit. 
5-139. The switching logic and helix control inputcir- 


cuit can be checked as indicated in Figure 5-21. Pro- 
ceed as follows: 


a. Set 
SIGNAL IDENTIFIER. . . 5 ee bee OEE 
SPECTRUM WIDTH VERNIER. ese ore OS 
FREQUENCY(GC) . PMNS es os a oe OleZ 


b. Connect oscillator to SWEEP INPUT on 8551B 
rear panel. 


c. Adjust oscillator output for 100 cycles at 2.00 
volts rms. 


d. Measure the voltage on the rear terminal of TUNE 
potentiometer R5 (see Figure 5-21). At each setting 
of the SPECTRUM WIDTH switch, compare the voltage 
measured with the voltages given in Table 5-28. 


e. Return SPECTRUM WIDTH to 200 MC/CM, and 
check voltmeter readings against FREQUENCY (GC) 
settings as indicated in Table 5-29. 


f. In the eventof a fault, refer to Tables 4-1 and 4-2 
and to Figure 4-12 for a breakdown of the switching 
logic and helix control input functions. 
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5-140. Troubleshooting Converter Assembly AQ. 


5-141. Converter Assembly A9 includes 180MC Oscil- 
lator A9A3, 180MC Buffer Amplifier A9A4, 200MC IF 
Amplifier A9A1, and 200MC-20MC Mixer A9A2. To 
check 180-Mc oscillator for noise, connect oscilloscope 
at point 2, Figure 7-17A. 


5-142. Problems can be isolated to 180-Mc oscillator 
and buffer by measuring power output at J25 (see Fig- 
ure 5-6). Output power should be at least +18 dBm. 


a. In general, low power is caused by tube aging. 


b. In the event of total loss of power, localize to the 
faulty component by making voltage checks. 


5-143. To check for proper operation of the 200-Mc 
IF amplifier and mixer, measure the gain. Input and 
output connectors (200MHZ INPUT and IF OUTPUT) 
are available on the rear panel. Gain should-exceed 
26 dB. 


a. Loss of gain may be due to tube aging. 


b. In the event of total loss of power, localize to the 
faulty component by making voltage checks. 


Table 5-28. Test Data for SPECTRUM WIDTH Check 


SPECTRUM WIDTH TEST LIMITS 
Setting (V rms) 


_— 
foe) 
j=) 
i 
iw) 
i) 


200 MC/CM 
100 MC/CM 
30 MC/CM 
10 MC/CM 
3 MC/CM 

1 MC/CM 
300 KC/CM 
100 KC/CM 
30 KC/CM 
10 KC/CM 


eS oS Se & & Oo Cc &®. ge 


TEST LIMITS 
(V rms) 


FREQUENCY (GC) 
Setting 
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5-144. Troubleshooting Harmonic Generator 


Assembly A6 & 2GC Mixer Assembly A7. 


5-145. If thereis trouble in either Harmonic Generator 
A6 or 2GC Mixer A7, generally the cause is the diode. 
The localization procedure in Table 5-30 will check 
out these assemblies. 


5-146. Troubleshooting 2GC IF Amplifier A5. 


5-147. The 2-GcIF amplifier can be checked by meas- 
uring its gain. 


a. Set FREQUENCY(GC) to 8-18. 


b. Connect 2-Gc signal at -30 dBm to EXT MIXER 
INPUT. 


c. Connect power meter to 2GC OUTPUT (J3). 


d. Tune signal generator for maximum output on 
power meter. 


e. The gain through the 2-Gc IF amplifier should 
be at least 10 dB. Ifgain is low, try retuning the cavity 
(Paragraph 5-92); if the gain is quite low, Amplifier 
A5V1 should be replaced (Paragraph 5-197). 


5-148. Troubleshooting Phase Lock Loop. 


5-149. GENERAL. 
5-150. WORKING ON LOCK ASSEMBLY A15. 


a. Preparation. After removing top cover from 
8551, remove Converter Assembly AQ. 


b. 10MCOsc/Disc. 10-Mc Oscillator/Discriminator 
A15Ai may be worked on simply by removing top cover 
from lock assembly. Before removing cover, unsolder 
wire which projects through casting andis soldered to 
lug on top cover. 


c. PulseAmplifier. See Paragraph 5 -96a through h. 


0-151. SECTIONALIZATION. For troubleshooting 
purposes, the phase-lock loop can be broken down as 
follows: 1) 10-Mc Oscillator Drive A14V1A, A14V1B; 
2) 10-Mc Voltage - Tuned Oscillator / Discriminator 
Al13V2B, A13V5, and all of A15A1; 3) Sampler As- 
sembly A23; 4) Pulse Amplifier Assembly A15A4; and 
5)Search Oscillator /Differential Amplifier A14Q1, 
A14Q2, and A14Q3. 


9-152. 10-MC OSCILLATOR DRIVE. 


5-153. Voltages and waveforms appear on the sche- 
matic diagram, Figure 7-26. The waveforms at test 
points 12 and 13 also are shown in Table 7-1. 


9-154. 10-MC VOLTAGE-TUNED OSCILLATOR/ 
DISCRIMINATOR. 


5-155. The 10-Mc VTO/discriminator (Figure 7-26) 
form a feedback loop, so a fault anywhere can affect 
all parts of the circuit. Table 5-31 is a Localization 
Chart for locating trouble in the feedback loop. 
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5-156. SAMPLER ASSEMBLY A23. 


5-157. The sampler assembly can be checked by dis- 
connecting the assembly at J29 (Paragraph 5-217 a) 
and measuring the output voltage (refer to Paragraph 
5-96, steps y and z). Check the diodes (Paragraph 
5-216) if the output voltage is low. 


5-158. PULSE AMPLIFIER. 


5-159. Troubles in Pulse Amplifier Assembly A15A4 
are most easily located using an artificial inputsignal. 
Disconnect Sampler Assembly A23 for the Pulse Am- 
plifier Input J29, and at J29 inject a -35 dBm 10-Mc 
signal, amplitude-modulated 20% at 1000cps. Observe 
the signal at pulse amplifier output A15TP2; it should 
be approximately a 400-mV peak-to-peak, 1000-cycle 
signal. If the signal is faulty, check waveforms 
throughout the pulse amplifier. If the signal at pulse 
amplifier output Al15TP2 is normal check the signal 
at J30. The signal here should be a 1000-cps signal 
with an amplitude about half thatnoted atpulse ampli- 
fier output A15TP2. If this waveform is faulty, check 
A15A4Q6 and A15A4Q7. 


5-160. Excessive residual signals: 


a. If residual is at 10, 20, or 30 Mc, cause can be 
ineffective filtering of the +15 Vdc input to Pulse Am- 
plifier A15A4. Check filter components; networks are 
shown in Figure 7-29, and component location in Fig- 
ure 7-24, 


b. If residual is ata frequency other than 10, 20, 
or 30 Mc, source probably is external to Lock Assem - 
bly A15. 


(1) Check Harmonic Generator A6 for 180Mc +20kc; 
see Figure 5-7 and Paragraph 5-83b, c. 


(2) Check noise figure of 2GC Mixer A7; see Para- 
graph 5-90. 


(3) Check noise figure of 2GC IF Amplifier A5; see 
Paragraph 5-91. 


5-161. 7-CPS OSCILLATOR/DIF FERENTIAL 
AMPUIFIER. 


5-162. These circuits can be checked for operation 
by observing the front panel meter. With STABILI- 
ZATION set to UNSTABILIZED, the front panel meter 
should oscillate at about 7 cps with an amplitude of 
about the width of the meter pointer. If search oscil- 
lator is not functioning, before checking A14Q1-Q3, 
check adjustment of SEARCH OSC GAIN ADJ A14R22 
(Paragraph 5-96am). 


5-163. Relay Checks. 
5-164. HELIX OVERLOAD RELAY K4. 
5-165. EQUIPMENT REQUIRED. 


a. Clip-On DC Milliammeter (428A): item 4 in 
Table 5-1. 


b. Variable transformer; item 3 in Table 5-1. 


c. Soldering iron; item X in Table 5-2. 
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Figure 5-22. Setup for Checking Helix Overload Relay K4, 8551 


d. Variable resistors,200K, 2W; item W in Table 5-2. 


e. Clip leads, 2 each, 10-inch or longer. 


0-166. SETUP. See Figure 5-22. 


a. Set 8551: 
TUNE .. . 2 Gc on LOCAL OSC FREQ scale 


b. Rest 8551 on left side, and remove bottom plate. 
Locate Terminal Board TB2 (see Figure 7-3). 


c. Ad indicated in Figure 5-22, two yellow color- 
coded wires are connected to the fourth terminal of 
TB2 on the inside row. Unsolder the yellow wire that 
goes to the BWO helix; at the connection of the BWO 
(see Figure 5-19). 


d. Before connecting variable 200K resistor to TB2 
fourth terminal: 


(1) Strap one end terminal to center terminal; these 
instructions assume strapping as indicated in 
Figure 5-22. 
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(2) With resistor position as shown in Figure 5-22, 
turn shaft clockwise to about midpoint of range 
(to about 100 K). 


e. Using clip leads, connect resistor between TB2 
fourth terminal and chassis ground. Slip ammeter 
probe around one of the clip leads, or connect a con- 
ventional ammeter in series. 


f. Connect 8551 to line voltage through variable 
transformer set for about 115 volts. 


5-167. PROCEDURE. 
a. Set 8551 LINE to ON. 


b. While watching ammeter, reduce resistance of 
external variable resistor until Relay K4 operates. 
(Ammeter should read between 6.0 and 6.5 mA when 
Relay K4 operates. ) 


c. Disconnect external variable resistor, and re- 
solder BWO helix wire. It may be necessary to clean 
solder from lug in order to reconnect helix wire. 
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Figure 5-23. Shorting out LV Series Regulator 
Q1-Q2-Q3 for 8551 Relay K3 Check 


5-168. FILAMENT OVER VOLTAGE RELAY K3. 
a. Equipment Required: clip lead. 


b. Procedure. 


(1) Short out -6.3V Series Regulator Q1-Q2-Q3 by 
attaching a clip lead from the Q1-Q2 -Q3 tie point 
on Assy A18 to -6.3 (TP3) on HV TD Assy A16; 
see Figure 5-23. 


(2) Set variable transformer for 103.5 V and 8551 
LINE to ON. 


(3) Filament Over Voltage Relay K3 should operate. 
Relay K3 is located right behind HV TD Assy 
Al6, and is called out in Figure 7-3. 


(4) Remove clip lead. 
(5) Set LINE to OFF. 


5-169. TIME DELAY RELAY K1. 
a. Locate relay K1. (See Figure 5-22.) 
b. While noting the time, switch LINE to ON. 


c. Note time when Kloperates. (K1 should operate 
from 60 to 90 seconds after LINE is set to ON. ) 


d. Set LINE to OFF. 
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5-170. PARTS LOCATION. 


5-171. The key to parts locations is in the part desig- 
nation. 


a. Ifa component is mounted on an assembly board, 
the designation is prefixed with the assembly number, 
e.g., AIRS. Location of each assembly is called out 
in Figures 7-2 and 7-3. In addition, a picture of each 
assembly board is provided, and all components on the 
board are identified. For the mostpart, board pictures 
face the schematic in which the assembly appears. 
All board pictures are listed in the List of Illustrations. 


b. If a component is mounted on the chassis, the 
designation has no prefix, e.g., R5. Since these parts 
are harder to locate, a locator list, Table 7-2, has 
been prepared that gives information on how to locate 
the part. 


5-172. CIRCUIT BOARD EXTENDERS. 


5-173. Three extenders, two 15-pin extenders and a 
22-pin extender, are shipped with the 8551 RF Section. 
These extenders, supplied for use when troubleshooting 
boards such as Helix Control Assembly A13, Sampler/ 
Search Board Al4, or LV Power Supply A19, make it 
possible to extend the board from the instrument for 
easy access to components and terminals. 


5-174. TROUBLESHOOTING TRANSISTORS. 


5-175. The following general information is provided 
for those who may not have had extensive experience 
with transistors. 


5-176. In transistor testing the most important con- 
sideration is the base-emitter junction; like the con- 
trol grid of a vacuum tube, this is the operation con- 
trol pointin the transistor. The junction is essentially 
a solid state diode, and for the transistor to conduct 
this diode must be forward-biased. 


5-177. Bias polarity for cutoff and conduction of 
vacuum tubes as well as transistors is also shown in 
part A of Figure 5-24. Part B shows simplified ver - 
sions of the three basic transistor circuits, and gives 
the amplifier characteristics of each. 


5-178. IN-CIRCUIT TESTING. 


a. Whenchecking a transistor stage, first determine 
if the emitter-base junction is forward-biased. Do not 
place an electronic voltmeter directly across the junc- 
tion to measure the voltage difference; there could be 
sufficient loop current between the voltmeter leads to 
damage the transistor. Instead, measure each voltage 
separately with respect to a common point (e.g., 
chassis). If junction is not forward-biased, and power 
supply voltages are known to be correct, the base- 
emitter junction may be open (see Paragraph 5-179). 
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Table 5-32. Typical Data for Out-of-Circuit 
Transistor Resistance Measurement 


Connect Ohmmeter 


hed Positive Negative | Resistance 
yp lead to lead to (ohms) 


a = 
Power 


several 
Small 
Signal 


Measure 


NPN 


very high 
(might read 
open) 


Power 


Silicon collector | emitter 


high, often 
greater than 
1M 


collector | emitter 


*To check collector, short collector 
to base; resistance should decrease. 


b. If the emitter-base junction is forward-biased, 
check for amplifier action by short circuiting base to 
emitter while observing collector voltage. The short 
eliminates base-emitter bias and should cause the tran- 
sistor to stop conducting. Collector voltage should then 
shift to near the supply voltage. Any difference is due 
to leakage current through the transistor, and, in gen- 
eral, the smaller this current, the better the transistor. 
If collector voltage does not change, the transistor 
either has an emitter-collector short circuit or 
emitter -base open circuit. 


5-179. OUT-OF-CIRCUIT TES TING WITH OHM- 
METER. Ifa short or open circuit is suspected, re- 
move the transistor from the circuit and use an ohm- 
meter to measure internal resistance. See Table 5-32 
for typical measurement data. 


CAUTION 


Most ohmmeters can supply enough current 
or voltage to damage a transistor. Before 
using the ohmmeter, check ohmmeter open- 
circuit voltage and short-circuit current out- 
put ON THE RANGE TO BE USED. Open- 
circuit voltage must not exceed 1.5 volts and 
short-circuit current must be less than3 mA. 
See Table 5-33 for safe resistance ranges for 
some common ohmmeters. 
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5-180. REPAIR & REPLACEMENTS. 


5-181. The information provided in this part of the 
Manual is briefly indexed in Table 5-34. 


5-182. Backward Wave Oscillator Tube. 
5-183. OLDER BWO TUBE. 

5-184. If warranty period has expired and BWO per- 
forms satisfactorily except that power output is low, 


before replacing BWO try increasing power output to 
approximately 20 mW by increasing anode voltage. 


5-185. EQUIPMENT REQUIRED. 


a. Power Meter and Thermistor Mount (431B& 
478A): item 15 in Table 5-1. 


b. Fixed 20-dB Attenuator (8491A Option+20): item 
16 in Table 5-1. 


c. Clip-On Milliammeter (428B): item 4in Table 5-1. 


d. Clip leads, 2 each, 10-inch or longer. 


Table 5-33. Safe Ohmmeter Ranges for Transistor 
Resistance Measurements 


Safe 
Rx 16 , 

R x 10K : 100 pa! Red + 
hp 412A | Rx 100K , 10 wa|Black]| - 
Rx 1M ‘ 1 pa 

Rx 10M : 

Rx 1K 0.57ma 

RR x1ok 57 wa | Red + 
hp 410C | Rx 100K 5.2 pa | Blackade= 

Rx 1M ; 

R x 10M I 


Color 


hp 410B 


Triplett 
630 with 


Serial 
Triplett 750 wa 
310 15 ua Number 
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Table 5-34. Repair and Replacement Information 


Subject Paragraph 


Al, replacement of resistor 
cards 
A2CR1, replacement of 
A3CR1, replacement of 
A3R1, replacement of 
A5V1, replacement of 
A6CRI1, replacement of 
ATCR1, replacement of 
A20Q 1-A20Q6, replacement of 
A23, checking and replacing 
diodes 
Q1-Q6, replacement of 
R5, resistance of 
R6-R7, replacement of 
BWO 
Older tube 
Replacement 
Warranty information 


Etched circuits 
Soldering equipment 
Working on 


Freeing front panel 

Frequency-scale drum align- 
ment 

Gain-Compensating switch S4 

INPUT connector J1 

Parts Locator 

Removing switches 


Replacement information, 
general 

Components 

Transistors 


Transistor replacement, adjust- 
ments required following 


Tube replacement, adjustments 
required following 


5-186. PROCEDURE. 


WARNING 
In working near the BWO leads, always re- 
member that dangerously high voltages are 
present on some of these leads. 
a. Disconnect 8551 from ac line. 
b. Note connections to BWO outputs: 


(1) Cable W32 is connected between Connector A 
(J32) on the BWO and Circulator AT1. 


(2) Cable W18 is connected between Connector B 


(J31) on the BWO and Coaxial Mixer Assembly A3. 
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c. The following procedure should be performed at 
each BWO output; leave the cable connected to the other 
BWO output so the tube will be properly terminated. 


(1) Disconnect cable from either BWO output, and 
connect power meter and thermistor mount via 
20-dB coaxial attenuator. 


(2) Reconnect 8551 to ac line, check that LINE is 
at ON, and set SPECTRUM WIDTH VERNIER 
maximum ccw (no sweep). 


(3) While monitoring with power meter, turn TUNE 
through its range from 2.0 to 4.0 Gc. Note and 
record minimum power frequency. Leave power 
meter connected to BWO output. 


(4) Disconnect 8551 from ac line. Disconnect helix 
lead (yellow) from BWO, and reconnect lead to 
BWO via clip lead at least 10 inches long (to 
accommodate clip-on- milliammeter). Recon- 
nect 8551 to ac line. 


(5) While monitoring helix current with Clip-On 
Milliammeter (428B), adjust BWO Anode Adj 
A16R8 (Figure 7-33) for power meter reading 
of approximately 20 mW. 


Note 


The 20-mW output must be obtained without 
the helix current exceeding 4 mA. 


d. If BWO Anode Adj A16R8 can be set to obtain 
approximately 20 mW at each output, perform BWO 
Frequency Calibration Procedure, Paragraph 5-58. 


0-187. BWO REPLACEMENT. 


5-188. WARRANTY. The BWO manufactured by the 
Stewart Division of Watkins Johnson is warranted for 
2500 hours of filament operation or one year, which- 
ever period ends first. If the BWO fails within this 
period, see the Warranty Claim and Adjustment Pro- 
cedure at the rear of this Manual. Always detach and 
return Elapsed Time Meter A18M1 mounted on LV 
Rectifier Assembly A18 (Figure 7-36) when returning 
BWO for warranty adjustment. 


Note 


When ordering a replacement BWO, always 
order a replacement A18M1 Elapsed Time 
Meter. 

5-189. BWO REMOVAL. 


a. Disconnect 8551 from ac line. 


b. Remove top cover. Rest 8551 on left side, and 
remove bottom and right side plates. 


c. Remove the 2 screws securing right handle 
assembly. 


d. Remove clamp securing Cable W29 to center H- 
section of right side frame. 


02435 -1 


Model 8551B 


e. Remove the 8 machine screws (8 -32 x 3/8 counter- 
sunk w/lockwashers) securing center H-section of right 
side frame. 


f. Unsolder the 6 leads at rear of BWO tube and dis- 
connect the 2 coaxial cables at front of tube. 


g. Rotate 8551so0 that bottom of instrument is facing 
up. 


h. The BWO is fastened to a mounting plate and the 
mounting plate is secured to the chassis by 4 screws. 


(1) Loosen the 4 mounting plate screws (10-24 x 
5/8 RH, each w/split lockwasher and flat washer} 
remove BWO and mounting plate. 


(2) The 4 screws (10-32 x 5/16 RH) which hold 
mounting plate to the BWO are accessible from 
rear of plate. Plate mounting holes are not 
symmetrical; note orientation of plate to BWO 
before removing plate. 


5-190. BWO INSTALLATION. 


a. Equipment Required. 


(1) Clip-On Milliammeter (428B): item 4 in Table 
d-1. 

(2) DC Voltmeter (3440 or 410C): item 2 or 5 in 
Table 5-1. 


(3) Power Meter and Thermistor Mount (431B & 
478A): item 15 in Table 5-1. 


(4) 20-dB Attenuator (8491A Option-20): item 16 
in Table 5-1. 


(5) Right-angle Adapter, Type N male-to-female 
connectors (UG-27C/U): item AB in Table 5-2. 
b. Procedure. 
(1) Disconnect 8551 from ac line. 


(2) Fasten BWO to mounting plate removed in step h 
of Paragraph 5-189. 


(3) Fasten BWO mounting plate to chassis with four 
screws removed in Paragraph 5-189h (1). 


(4) Connect RF cables to the TypeN connectors on 
tube front, making connections as noted in Par- 
agraph 5-186b. 


(5) Install Elapsed Time Meter A18M1 on LV Rec- 
tifier Assembly A18, positioning timing gap 
over time scale zero line. 


WARNING 


Be careful when working around or with the 
BWO leads; when the instrument is turned on, 
dangerously high voltages are present on these 
leads. 


(6) Tape up or otherwise insulate all loose leads 
that are to be connected to the BWO. 


(7) Reconnect 8551 to ac line, and check that LINE 
is at ON. 
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(8) Before connecting leads to BWO terminals, 
coarse-set anode voltage: 


(a) Set TUNE to 2 Gc and SPECTRUM WIDTH 
VERNIER maximum ccw. 


(b) At ANODE test point A16TP7 on HV Time 
Delay Assembly board A16 (see Figure 7-33) 
measure anode voltage and set Anode Adj 
A16R8 for within +5 volts of anode voltage 
stamped on tube. 


(9) Disconnect 8551 from ac line. 
(10) Connect respective conductors to BWO termi- 


nals (see Figure 5-19), making connection 
through 10-inch or longer clip lead where 


specified. 
Direct Clip Lead 

Lead Connection Connection 
Anode (blue) x 

Collector (white) x 

Helix (yellow) pe 
Cathode (black) x 
Heater (black) x 

Heater (brown) x 


(11) Reconnect 8551 to ac line. Set LINE to ON, and 
before proceeding allow a few minutes BWO 
warm-up time after ON light glows. 


(12) Set TUNE to 2 Gc on LOCAL OSC FREQ scale 
and SPECTRUM WIDTH VERNIER maximum 
ccw. 


(13) Note cathode current stamped on side of BWO 
tube. Using clip-on milliammeter, monitor 
BWO cathode current while adjusting anode volt- 
age with BWO ANODE ADJ A16R8. Connect dc 
voltmeter at ANODE test point A16TP7 on HV 
Time Delay Assy A16 (see Figure 7-33). Adjust 
BWO ANODE ADJ A16R8 for cathode current 
stamped on BWO. 


(14) At each BWO output, in turn, connect equipment 
as described in Paragraph 5-186a through c (2), 
and turn TUNE through its range (2- to 4-Gc) 
to find minimum -power frequency. 


(15) Using clip-on milliammeter, monitor BWO helix 
current while adjusting BWO ANODE ADJ A16R8 
for 20mW output at minimum -power frequency 
without exceeding helix current maximum of 
approximately 4 mA. 


Note 


Excessive helix current actuates Helix Over - 
load Relay K4, operation of which disconnects 
BWO operation voltages. To reconnect volt- 
ages, set LINE to OFF, and then to ON. After 
a delay of at least 1 minute, operating voltages 
are reconnected to BWO. 


(16) If desired, transfer milliammeter to cathode 
lead and check currentwith anode at voltage set 
in step (15). Current should be approximately 
value stamped on tube. 


(17) Perform BWO Frequency Calibration; see Para- 
graph 5-58. 
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Figures 5-25/5-26 
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Figure 5-25. Arrangement of Coax Mixer A3 
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Figure 5-26. Coaxial Mixer Assembly A3, Exploded View 
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5-191. Replacement of Diode A3CRI. 
5-192. Replacement of A3CR1 is accomplished from 
the front panelof your instrument. The HP stock num- 


ber and manufacturer's part number for Diode A3CR1 
are listed in Tables 6-1 and 6-4. 


5-193. Replace as follows: 
a. Set LINE switch to STANDBY. 
b. Remove Mixer Diode Cap A3MP1 (Figure 5-26). 


c. Extract Diode A3CRI1 and replace with service- 
able diode. 


d. Replace cap A3MP1. 
e. Set LINE switch to ON. 


f. Check sensitivity (Paragraph 5-23), 


5-194. Replacement of Resistor A3RI1. 


5-195. CHECKING A3R1. At the lower settings of 
ATTENUATOR(DB), a defective A3R1 will affect: 


a. Analyzer sensitivity 
b. Accuracy of ATTENUATOR(DB) switch. 
c. Input SWR. 


To check A3R1 proceed as follows: 
(1) Set LINE switch to OFF. 
(2) Remove Diode A3CR1 (see Paragraph 5-191). 
(3) Set FREQUENCY(GC) switch to 2-10. 


(4) Insert blade of small screw driver in diode 
holder making contact with center conductor 
A3MP 10 (Figure 6-3). 

(5) Measure resistance between center conductor 
and chassis ground (see Figure 7-15). Resis- 
tance should be 1000 ohms. 


5-196. REPLACEMENT PROCEDURE (Figure 5-25). 


a. Disconnect 8551 from line. Turn instrument so 
it rests on left side; remove bottom plate. 


b. Disconnect bias generator lead at A3C3 (see Fig- 
ure 5-25). 


c. Remove mixer diode cap and Diode A3CR1. 


d. Remove hex nut securing Mixer Diode Assembly 
A3 to instrument front panel. 


e. Remove machine screws (4) securing Filter Block 
A3MP5 to mixer body (Figure 5-26). 


f. Pull filter block from mixer body. 


(1) Watch for a polyiron bead that candrop out, and 
place it in a safe place. 
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(2) Place screws, washers, filter cover and gasket 
in a safe place. 


(3) Note orientation of A3R1 in relation to Filter 
Block A3MP5. 


¢. Removal of A3R1: 


(1) Before removing, note that the free lead of A3R1 
has been trimmed to approximately 3/32-inch. 


(2) Unsolder and remove A3R1. 


h. Trim leads of replacement A3R1 to 3/16 and 
3 /32-inches of resistor body. 


i. Insert 3/16-inch lead of A3R1inA3C2 and solder. 


j. Body of A3R1 must extend 0.250 +0.005 inch from 
Filter Block A3MP5 for correct positioning when 
seated in mixer body. 


k. Place Filter Gasket A3MP13 on filter block and 
position Polyiron Bead A3E1 over A3R1. Center bead 
and resistor in relation to hole in gasket. 


m. Assemble filter block to mixer body. Free end 
of A3R1 mates with clip in center conductor. Check 
for a slight resistance to both in and out movement 
after resistor lead engages clip. 


n. Secure filter block to mixer body and perform 
resistance measurement contained in Paragraph 5-195. 
Return Mixer A3 to instrument and install Diode A3CR1. 


5-197. Replacement of A5VI. 
5-198. TUBE REMOVAL. 


a. Remove top cover of 8551B; 2GC IF Amplifier 
Assembly A5 is at rear of instrument (see Figure 7-2). 
Note that all three adjustment screws line up across 
top of assembly. 


b. Disconnect Cable W22 from Assembly A5 (Fig- 
ure 7-6). 


c. On rear panel: 


(1) If cable is connected to 2GC OUTPUT, discon- 
nect it. 


(2) Remove four 8-32 x 3/8'' machine screws (with 
integral lockwashers) which hold Assembly A5 
to rear panel; these screws are accessible from 
rear panel. 


d. Gently lift A5 out of chassis, being careful not 
to put strain on wires soldered to end plate; it is not 
necessary to unsolder these wires as sufficient slack 
is allowed for tube removal procedures. 


CAUTION 


Never remove either end plate on A5. End- 
plate removal causes internal damage which 
will make assembly inoperable. 
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Figure 5-27. 2GC IF Amplifier Assy A5, Cutaway View 


e. The two sections of Adare fastened together with 
four 8-32 x 1/2" cap screws. Remove these screws 
with 1/8" Allenwrench. (Place screws and associated 
#8 split lockwashers in safe place.) The two sections 
of A5 part as soon as screws are removed; the tube, 
heldin a socket at the heater end, remains in the lower 
section. 


f. Contact between casting and tube is via two large 
washers. Probably the top plate washer will drop out 
when the two sections of A5 separate. Examine the 
washer, and note that washer is slightly concave; the 
concave side goes toward the tube. Note that other 
washer is under one edge of tube. 


g. Tube heater is held securely in a socket, and 
probably long-nose pliers will be required to pull tube 
out. Grasp tube by plate (see Figure 5-27), and pull 
tube straight out. Note that concave side of other plate 
washer also is toward the tube. (This washer may 
drop out, but there is no need to remove it. ) 


5-199. TUBE INSTALLATION. 


Note 


If bottom washer dropped out, fit washer on 
tube, concave side toward tube, before in- 
stalling tube. 


a. To install tube, grasp plate end with long-nose 
pliers, and fit heater end into socket. Tube goes into 
socket hard; after finding socket with heater end, press 
down on tube firmly with both thumbs -- tube will snap 
into place. 
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b. Place other washer on tube, concave side toward 
tube. 


c. Orient the two sections so adjustment screws line 
up (arrangement of screws was noted in Paragraph 
5-198a). Then fit plate of tube into its socket, and ro- 
tate formed edge of casting into recess where tube 
washers sit. 


d. Fasten assembly together with screws removed 
in Paragraph 5-198e. Before fastening screws, be 
sure that sections are oriented so adjustment screws 
line up. Turn screws in tightly. 


e. Check tuning of 2GC IF Amplifier; see Para- 
graph 5-91. 


5-200. Resistor Card Replacement, Input 
Attenuator Assembly Al. 


5-201. Resistor cards in ATTENUATOR(DB) can be 
damaged if more than 1 watt is applied to INPUT. 
Among the indications of damage are loss of sensitivity 
and loss of frequency response flatness. If a card re- 
quires replacement, the card, installedinits cartridge, 
can be orderedand the cartridge-resistor cardassem- 
bly replaced in the field (see Paragraph 5-203). Part 
numbers for the cartridge-resistor card assemblies 
are listed in Table 6-1 under A1R1-A1R6. 


9-202. REMOVAL. 


a. Disconnect 8551 from line. Turn instrument so 
itrests ontop plate; remove bottom plate. Note orien- 
tation ofattenuator assembly; bracket is toward inside 
of instrument, and solder terminals oncoax switch are 
not exposed with 8551 bottom plate removed. 
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b. Remove the two Allen setscrews which secure 
ATTENUATOR(DB) knob to shaft, and Slip knob off 
shaft; setscrews take a No. 8 Allen wrench. 


c. On Coax Switch A22K1, disconnect Cable W14 
from Connector J37 and Cable W15 from Connector J38. 
Disconnect white-black-yellow conductor at clip con- 
nection to Connector A18B2. 


d. With 1/2-inch wrench, remove Bushing A1MP1 
(Figure 6-1) which secures shaft tofront panel. There 
are three lockwashers (A1MP7 and A1MP8) between 
the attenuator andthe instrument panel. Pullattenuator 
shaft out of panel and remove the lockwashers. 


e. Unsolder black and white conductor from terminal 
on Coax Switch A22K1. Remove coax switch from at- 
tenuator assembly. 


f. Loosen J1 connector body (Figure 6-1) from Con- 
nector Shell W13MP4. Rotate connector body, Cable 
W13 andthe entire attenuator assembly simultaneously 
until body, Center Conductor W13MP1, Insulator 
W13MP2 and Center Pin W13MP3 are free of Connector 
Shell W13MP4. Do not rotate connector body indepen- 
dent of W13 Cable as conductor inside cable will shear. 


Note 


Examine attenuator shaft; if scored, shaft will 
have tobe filed smooth before turret assembly 
can be removed from housing. 


5-203. CARTRIDGE-RESISTOR CARD REPLACE- 
MENT. 


a. Remove four Screws A (Figure 5-28) and asso- 
ciated washers. Screws A are 4-40 x 1/4 round head 
machine screws with No. 5 lockwashers. Place hard- 
ware in safe place. 


b. Before lifting assembly out of housing, note that 
the alignment plate (Figure 5-28) fits over a locator 
pin on the housing. Liftassembly out of housing. (There 
is a 1/4-inch ball‘bearing in bottom of attenuator 
housing; bearing may drop out when turret assembly 
is out of housing. ) 


c. Cartridges can be identified by referring to Fig- 
ure 6-1. To remove cartridge of interest, remove 
retaining rings at each end; use a spreading tool such 
as a Truarc pliers to disengage retainers. 


d. Slip new cartridge in place, and fasten with re- 
taining rings removed in step c. 


e. Return turretassembly to housing; withalignment 
plate fitted over locator pin, turret assembly will be 
correctly aligned. 


5-204. INSTALLING ATTENUATOR ASSEMBLY. 


a. Before reconnecting J1 Connector Body to Con- 
nector Shell W13MP4, be sure that Center Pin W13MP3, 
Insulator W13MP2 and Center Conductor W13MP1are 
gently seatedin connector body. Insert connector body 
in connector shell and rotate entire attenuator 
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Figure 5-28. Input Attenuator Assembly Al, 
Front View (knob replaced on shaft) 
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assembly, Cable W13 and connector body until con- 
nector body is firmly seated in connector shell. In- 
stall Coax Switch A22K1 on attenuator assembly and 
solder conductor removed in Paragraph 202e. 


b. Place attenuator assembly in instrument, orien- 
tating attenuator as noted in Paragraph 5-202a: bracket 
is towardinside ofinstrument and solder terminals on 
Coax Switch A22K1 toward top of instrument. 


c. Slip shaft with lockwashers noted in Paragraph 
202d, into panel and fasten in place with bushing re- 
moved in Paragraph 202d; tighten with a 1/2-inch 
wrench, 


d. Find Cable W14 from Coax Mixer A3 (Figure 7-3), 
and connect toJ37 (Figure 7-13) on Coax Switch A22K1. 
Connect Cable W15 from Mixer/Coupler A2 (Figure 
7-2) to J38 on Coax Switch A22K1. 


e. Connect black-white-yellow conductor from ter- 
minal on coaxial switch to clip connection on Connector 
A18B2. 


f. Place knob on attenuator assembly shaft, and 
tighten setscrew just enough to hold knob on shaft. 
Turn knob clockwise to the stop. This is the 0-dB 
position. Loosen setscrew, position knob so white 
arrow points to 0, and fasten knob to shaft with the two 
setscrews. 
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5-205. Replacement of Tune Control 
Potentiometers. 


5-206. VARIABLE RESISTORS R5,R6, AND R7. Re- 
sistor R5, the main tuning potentiometer, requires 
special tools anda detailed knowledge of the clutch and 
spring-loaded gearing arrangement for replacement. 
Should a failure occur in this potentiometer or drive 
assembly, it is recommended that the instrument be 
returned to the nearest Hewlett-Packard Service 
Center. 


a. Resistor R6, the reference oscillator sweep 
centering potentiometer, is a wire-wound resistor that 
has a tendency to become noisy with use. When oper- 
ating in the stabilized mode, noise in R6 can show up 
(as TUNE control is turned) as frequency instability 
or FM on the display CRT. Gears associated with 
TUNE are designed to facilitate replacement of R6. 
Replacement procedure for R6 is contained in Para- 
graph 5-207, steps a through u. 
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b. Resistor R7, the 2:1 potentiometer, when re- 
placed, requires both mechanical and electrical align- 
ment and a tracking adjustment. Replacement pro- 
cedure for R7 is contained in Paragraph 5-207, steps 
v through z. 


5-207. REPLACEMENT PROCEDURE. 


a. Remove 8551 top cover, left side cover, and right 
side cover. 


b. Remove trim from left side, and remove screws 
which fasten left side frame to front panel. Remove 
trim from right side, and remove screws which fasten 
right side frame to front panel. Referring to Figure 
5-33, these are five screws C and five screws D. 


c. Rest 8551 on left side, and take off bottom plate. 


d. Refer to Figure 6-8, and note that Clutch Gears 
77and 82are slotted, and that Clutch Collar 80includes 
two setscrews (112) which bear on the shaft of R6 (75). 
To reach the setscrews which hold gears to R6 shaft, 
slots and setscrew access holes have to be aligned. 
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Figure 5-29. Portion of Rear of Front Panel, to Show Location of R6 and TUNE Clutch 
Gear Assembly, and Orientation of Gain-Compensating Switch $4 
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Figure 5-30. Setscrew-hole Locator in 
TUNE Clutch Gear Assembly 
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e. Replacement of R6: 


(1) Locate Clutch Gears 77 and 82. They are lo- 
cated under the resistor mounting plate (see 
Figure 5-29), and can be seen when the gear 
assembly is viewed from the direction indicated 
in Figure 5-29. Location of clutch gears with 
respect to other gears seen looking in from bot- 
tom of instrument is indicated in Figure 5-30. 


(2) Pull TUNE out to COARSE position, and turn 
TUNE until slot is visible. 


(3) Push TUNE in to FINE position, and turn TUNE 
until setscrew-hole locator is visible.Setscrew- 
hole locator is shown in Figure 5-30; it is anar- 
row Slot which can be seen through the larger 
slot. 


(4) When setscrew-hole locator is found, pull TUNE 
out to COARSE again. The first setscrew access 
hole is now exposed. 


f. Using a No. 6 Allen wrench, loosen setscrew. 


g. Push TUNE in to FINE and turn to find second 
setscrew-hole locator. Pull TUNE out ot COARSE, 
and loosen second setscrew. Leave TUNE pulled out 
to COARSE. 


h. UsingNo.8 Allenwrench to loosen setscrews (2), 
remove TUNE knob. TUNE knob is secured with cup- 
point setscrews, and shaft will be scored; file shaft 
smooth or shaft cannot be pulled outof panel and gear 
bearings. 


i. Free front panel (see Paragraph 5-229), and drop 
it to about 45 degrees. 


j. Locate R6 (see Figure 5-29), and disconnect red 
lead from R6 Terminal 1 and white lead from Termi- 
mals3.. 
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k. Before removing R6, be sure front panel is 
dropped sufficiently to permit withdrawal of R6 shaft. 
Pull R6 straight back and out of panel. 


m. Bracket on R6 shaft is held by a 3/8-32 nut and 
two 3/8 (No. 10) lockwashers. Remove bracket. 


p. Insert shaft of new R6 through clutch bearings 
and front panel. 


q. With a No. 6 Allen wrench, tighten setscrew 
loosened in Step g. 


Note 


Though the setscrew should be tight to the 
shaft, be careful not to strip the screw. 


r. Return TUNE knob to shaft and, using No. 8 Allen 
wrench, tighten setscrews (2). 


s. Push TUNE in to FINE, and turn to find other 
setscrew-hole locator. When found, pull TUNE out 
to COARSE, and tighten setscrew loosened in step e. 


t. On rear of R6, resolder leads disconnected in 
step j: red lead to Terminal 1, white lead to Termi- 
nal 3. Strap R6 Terminal 2 to 3 with 22-gauge solid 
copper conductor. 


u. Reconnect front panel tochassis. See Paragraph 
5-229, and follow directions in reverse. 


v. Replacement of R7. 


w. Removal Procedure: 
(1) Perform steps a, b, and c above. 


(2) Free front panel (see Paragraph 5-229), and 
drop it about 45 degrees. 


(3) Locate R7 (see Figure 5-29), and unsolder the 
yellow-red coded wire from Terminal 8, the 
black wire from Terminal CCW, and the white 
wire from Terminal CW. 


(4) Loosen the 2 setscrews in the R7 shaft coupler. 

(5) Remove nut and lockwasher securing R7 to 
mounting bracket. 

x. Installationand Mechanical Alignment Procedure: 


(1) Install new potentiometer and secure with hard- 
ware removed from old potentiometer. 


(2) On rear of R7, solder leads disconnected in 
step w(3): yellow-red wire to Terminal §, 
black wire to Terminal CCW, and white wire to 
Terminal CW. Strap R7 Terminal S to Termi- 
nal CCW with 22-gauge solid copper conductor. 


(3) Set TUNE control to low frequency stop (2-Gc 
on LOCAL OSC FREQ dial). 


(4) With an ohmmeter, measure resistance between 
CW and CCW terminals on R7. 


(5) Adjust potentiometer shaft for a resistance in- 
dication of 200 to 400 ohms. 
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(6) Mesh the two shaft couplers and tighten the set- 
screws in the coupler on R7 shaft. 


(7) Check resistance as TUNE control is rotated to 
high frequency stop (4-Gc on LOCAL OSC FREQ 
dial). Resistance must increase smoothly to 
approximately 20K ohms. 


(8) If resistance changes back to a low resistance 
at or near the high frequency stop, the poten- 
tiometer shaft must be reset at the low fre- 
quency stop. 


(9) Repeat steps 7 and 8 as necessary. 


y. Installchassisfront panel. See Paragraph 5-229, 
and follow directions in reverse order. 


z. Electrical Alignment Procedure: 


(1) Set 8551 LINE switch to ON and allow at least 
one-half hour warm-up before making adjust- 
ments. 


(2) Perform phase -lock tracking adjustments, Par- 
agraph 5-96, steps i through s. 


5-208. Replacing Gain-Compensating Switch S4. 
5-209. EQUIPMENT REQUIRED. 


a. Ohmmeter or milliammeter, item 5 or 28 in 
Table 5-1. 


b. Long-nose pliers 
c. No. 6 Allen wrench 


d. 1/2-inch open-end wrench. 


0-210. REMOVAL. 


a. Free front panel (See Paragraph 5-229). Lay the 
panel back as far as possible without putting astrain 
on the cabling, and place a support under the opened 
panel. 


b. Location of Gain-Compensating Switch S4 onrear 
of front panel is shown in Figure 5-29. Note orien- 
tation of switch: strapped contacts face toward fre- 
quency scale drum, and switch resistors face toward 
Resistor R7. 


c. As used in the following, ''top''and "bottom" refer 
to the switch as seen from the rear of the front panel. 
Thus ''top wafer" is the wafer exposed when the panel 
is swung down, and "bottom wafer" is the wafer nearest 
the front panel. From the top wafer, unsolder the 
black lead, and from the bottom wafer, unsolder the 
coaxial cable color-coded yellow-green. Note location 
of terminal to which yellow-green cable was connected. 


d. Remove frequency scale drum (see Paragraph 
5-231). 
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LOCKWASHER LOCKWASHER 
No. | No.2 8551B-A-33 


Figure 5-31. Portion of Rear of Front Panel, 
Frequency Scale Drum Removed to Show 
Mounting of Gain-Compensating Switch S4 


e. Figure 5-31 shows Switch S4 in its mounting. 
Referring to Figure 5-31: 


(1) Loosen Hex Nut No. 2 with 1/2-inch open-end 
wrench. 


(2) The hub is secured to the switch shaft with two 
6-32 x 1/8 Allensetscrews. With Hex Nut No.2 
loosened, Switch S4 can be rotated to expose 
each Allen screw; loosen the Allen screws. 


(3) When removing Switch S4: 


(a) Be careful not to disturb the position of the 
coupler. 


(b) Be prepared to catch Lockwasher No. 2, Hex 
Nut No. 2, and the hub as switch shaft is 
lifted out of the deck. 


(4) Transfer Hex Nut No. 1 and Lockwasher No. 1 
from the old switch to replacement Switch $4. 
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2-211. INSTALLATION. 


a. Holding switch so resistors are toward you and 
shaft is pointed away from you, rotate shaft so wiper 
engages the five contacts to which resistors are 
soldered. 


b. Position switch soitwill be oriented as observed 
in step b of Paragraph 5-210, and slip switch shaft into 
mounting hole in deck. Using long-nose pliers, place 
No. 2 Lockwasher and No. 2 Hex Nut on shaft, and then 
place hub on shaft. 


c. Align hub and coupler, and push switch shaft 
firmly into coupler. Turn nut up onto shaft, and use 
wrench to tighten nut and lockwasher against deck. 


5-212. ALIGNMENT. 


a. Connect an ohmmeter from the terminal to which 
R14 is connected to the terminal to which the yellow- 
green cable will connect (both terminals are on the 
bottom wafer; see Figure 7-28 for identification of 
components). Withwiper at position obtainedin step a 
of Paragraph 5-211, ohmmeter is connected across 
the five contacts to which theresistors are connected. 


b. Set TUNE for 2.42 on LOCAL OSC FREQ scale. 
Note hub; one Allen setscrew should be on face of hub; 
if not, turn hub (with soldering tool or other pointed 
instrument) so one of the Allen setscrews is on hub 
face. 


c. Using a No. 6 Allen wrench, hold hub to coupler 
by applying pressure against setscrew on hub face. 
Now, note stud which protrudes through top wafer on 
switch: with long-nose pliers on the stud, move shaft 
back and forth while watching ohmmeter. Just as ohm- 
meter changes to 100K%2, tighten the Allen setscrew. 


d. Turn TUNE until other Allen setscrewis on face 
of hub; tighten the setscrew. 


e. With the ohmmeter still connected across the 
switch, turn TUNE to 2 Gc on LOCAL OSC FREQ 
scale. Rotate TUNE slowly until ohmmeter reads 
100K again, and note pointer; it should be at 2.42. 


f. Tune up band, past 2.42, then slowly turn TUNE 
back to 2.38; ohmmeter should read 0. (If ohmmeter 
doesn't read 0 at 2.32, loosen setscrews and repeat 
steps d through f. If reading 0 cannot be obtained at 
2.38 when ohmmeter reads 100K at 2.42, align switch 
so that O reading and the just-breaking-to-100KQ 
reading are equidistant from 2.4.) 


5-213. Replacing Diode A2CRI. 


a. Rest 85510n bottom plate, and remove top cover 
plate. Locate Mixer/Coupler Assembly A2 (Figure 7-2). 


b. Disconnect Cable W7 (Figure 7-6) from J13 on 
Mixer/Coupler Assembly A2. 
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c. Diode A2CR1 is housed in a receptacle below J13. 
To remove J13 requires a 7/16-inch wrench witha 
socket that is at least 5/8-inch deep. Remove J13. 


d. Using long-nose pliers, lift diode from assem- 
bly; note diode orientation -- large end (anode) is toward 
connector J13. 


e. Insert replacement diode in assembly, cathode 
first. Replace Connector J13 and Cable W7. 


f. Check: 


(1) Sensitivity with FREQUENC Y(GC) set to 1.8-4.2; 
see Paragraph 5-23. (With I. F. BANDWIDTH 
at 10KC, sensitivity should be at least -100 ohm.) 


(2) Frequency Response with FREQUENCY(GC) set 
to 1.8-4.2; see Table 5-11 and Paragraph 5-30. 
(Response should be within +3.5 dB across the 
band, within +2.0 dB over any 100-Mc section 
of the band. 


5-214. Sampler Assembly A23. 


5-215. The sampler assembly is mounted on the side 
of Lock Assembly A15 (on the inside of the instrument). 
To reach the sampler, move Converter Assembly A9 
out of the way as described in Paragraph 5-67, steps 
aandc. 


5-216. SAMPLER INPUT. If sampler output voltage 
(measured in Paragraph 5-156)is low, first check the 
input to the sampler: 


a. Disconnect Cable W10 from Connector J26 (see 
Figure 5-17) on Lock Assembly A15. 


b. Using an RF voltmeter, such as the 411A, meas- 
ure voltage at J26, 10-Mc oscillator /discriminator 
output. 


(1) If 10-Mc output is not approximately 2 volts, 
check the 10-Mc oscillator /discriminator (see 
Paragraph 5-154). 


(2) If 10-Mc output is approximately 2 volts, check 
sampler diodes. — 


5-217. SAMPLER DIODES. To check either diode, 
substitute a diode known to be good; part numbers for 
Diodes A23CR1 and A23CR2 are listed in Table 6-1. 
Unless otherwise specified, parts referred to in the 
following procedures are identified in Figure 5-32. 


a. Preparation. It is easier to work onthe sampler 
assembly if Lock Assembly A15 is lifted outof the in- 
strument; see Paragraph5-96a through h. To remove 
the sampler from the lock assembly: 


(1) The sampler is fastened to the lock assembly 
with a 6-32 x 3/8 Allen screw, which takes a 
3/32 Allenwrench. Remove screw B and asso- 
ciated hardward (No.6 internal lockwasher and 
No. 6 flat washer). 


(2) Disconnect Cable W10 from Sampler Connector 
J28, and Connector Assembly A23P1 from Lock 
Assembly Connector J29; see Figure 5-17. 
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Figure 5-32. Sampler Assembly A23, Component Identification 
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b. Diode A23CR2. 


CAUTION 


This diode is extremely sensitive and can be 
damaged even by stray static charge. Never 
touch the diode with a device such as a volt- 
meter probe or pliers without, first grounding 
the device to discharge it. 


Diode A23CR2 is housed in a receptacle beneath Con- 
nector Assembly A23P1:; 


(1) To remove A23P1, screw off the connector cap. 


(2) Before lifting A23CR2 out with long-nose pliers, 
touch the pliers to the chassis to discharge them. 
Then lift A23CR2 out, note diode orientation: 
the red color-coded electrode faces toward the 
connector. Install substitution diode. 


(3) Reconnect Cable W10 to J28, and measure dc 
voltage outputatA23P1; see Paragraph 5-96y, z. 
(Be sure to touch probe to ground to discharge 
any static before putting probe on connector pin.) 


(4) If voltmeter reading of between 1.2 and 2.5 volts 
is obtained, reconnect A23P1 to J29, and check 
phase-lock hold-in range; see Paragraph 5-96at 
through az. 


(5) If voltmeter reading of between 1.2 and 2.5 volts 
cannot be obtained, check Diode A23CR1. 


c. Diode A23CR1. Diode A23CR1 is an extremely 
small, fragile, and expensive diode. It is heldin place 
by a post which is accessible when connector J28 is 
removed. If the diode is dropped while taking it out, 
it could easily be lost or damaged. Sobe careful when 
removing Diode A23CR1. To remove: 


(1) With the sampler free of the lock assembly, re- 
move the four screws A (6-32 x 1/2) which hold 
Connector J28 to the sampler chassis. Note 
orientation of J28: the connector angle faces 
toward Directional Coupler DC1. Remove J28. 


(2) Lift out post. If Diode A23CR1 does not lift out 
with the post, upend sampler, and carefully 
drop the diode into your hand. Note that the 
anode (coded end) faces toward the center of the 
sampler. 


(3) When installing the substitution diode, be care- 
ful to position it so that it sits straight in the 
receptacle. Slip the diode post over the diode 
cathode. 


(4) Fasten J28 in place, with the connector angle 
facing toward Directional Coupler DC1. 


(5) Connect Cable W10 to J28, and measure dc volt- 
age output at A23P1; see Paragraph 5-96y, z. 
Be sure to discharge any static before touching 
A23P1 pin with voltmeter probe. 


(6) Check Analyzer hold-in range; see Paragraph 
5-96at through az. 
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5-218. Replacing Diode A6CRI. 


5-219. Diode A6CR1 should be replaced only after all 
other possible causes of loss of sensitivity have been 
checked: see Table 5-21, SENSITIVITY. If trouble 
is localized to the harmonic generator/2 Gc mixer, 
perform the troubleshooting procedure given in Table 
5-30 before replacing Diode A6CR1. 


5-220. Harmonic Generator A6 is located in the top 
part of the 8551 (see Figure 7-6), and is mounted ona 
plate with 2 Gc Mixer A7. Arrangement of Harmonic 
Generator A6 is shown in Figure 6-6. To remove 
A6CRI1: 


a. First remove Harmonic Generator A6 (and 2 Gc 
Mixer A7) from the instrument: 


(1) Remove Converter Assembly A9 (see Paragraph 
5-67a and c) and Lock Assembly A15 (see Par- 
agraph 5-96a through h). 


(2) Disconnect: 


(a) Cable W23 from J25 on Converter A9; see 
Figure 5-6. 

(b) Cable W4 from J20 on2 Gc Mixer Assembly 
AT: see Figure 7-6. 

(c) Cable W3 from J18 on Mixer A7: see Fig- 
ure 7-6. 


(3) Three 8-32 x 5/8 roundhead screws (with No. 8 
internal-tooth lockwashers) hold generator- 
mixer mounting plate to deck. Remove plate 
and assemblies as a unit. 


b. With a 9/64 Allen wrench, remove the six cap 
screws which secure cover plate to harmonic generator 
assembly. 


c. Diode A6CR1 is connected between two posts on 
the under side of the cover plate. Note that the polarity 
mark on the diode is toward the inside post, and that 
the diode is mounted above the cover plate. Height of 
the diode above the cover plate is critical; it should be 
exactly 1/8 inch. 


d. Diode A6CR1 is affected by heat, and therefore 
it is good practice to apply the soldering iron to the 
post rather than to the diode lead; make the application 
of heat as brief as possible. A 47.5-watt iron and 
small tip are recommended. Diode center-line should 
be exactly 1/8 inch from the face of the cover plate. 


e. Replace cover plate on cavity, and tighten screws. 
Reconnect cables disconnected in step a(2). Using the 
procedure given in Paragraph 5-83b through h, adjust 
A6 FREQ ADJ. 


f. To check diode performance, make the following 
measurements: 


(1) Measure power out of Converter A9 at J25; see 
Figure 5-6 and Paragraph 5-73. Adjust for an 
output of at least +18 dBm. 


(2) Measure power output of Harmonic Generator A6 
as described in Table 5-30, Step 2. (Cable W24 
connects the harmonic generator to 2 Gc Mixer 
AT.) (With an input of +18 dBm, power out of 
Harmonic Generator A6 should be at least 
1.5 mW; with an input of +20 dBm, power out 
of A6 should be at least 2 mW. 
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5-221. Replacing Diode A7CRI. 


5-222. Like Diode A6CR1, A7CR1 should be replaced 
only after checking all other possible causes for loss 
of sensitivity (Table 5-21), and performing the trouble- 
shooting procedures given in Table 5-30. Arrange- 
ment of 2 Gc Mixer Assembly A7 is shown in Figure 
6-7. Diode A7CR1 is housed beneath Connector J20. 


5-223. To replace Diode A7CRI1: 


a. Remove assembly from instrument; see Para- 
graph 5-220a. 


b. Unscrew Connector J20; a mating male BNC con- 
nector may be used as a wrench, 


c. In most mixer assemblies, Diode A7CR1 can be 
removed with a long-nose pliers. Note orientation: 
cathode faces toward inside of assembly. 


d. Note coding on replacement diode, and insert 
diode, cathode first, in assembly. Screwon Connector 
J20, and reconnect cables disconnected in Paragraph 
5-220a(2). Using the procedure given in Paragraph 
5-92, adjust A7 FREQ ADJ. 


e. To check diode performance, make the following 
tests: 


(1) Sensitivity, 2GC IF, with FREQUENCY(GC) at 
. 01-2; Paragraph 5-23. 


(2) Frequency Response with FREQUENCY(GC) at 
. 01-2; Paragraph 5-30 and Table 5-11. 


5-224. GENERAL REPLACEMENT INFORMATION. 


5-225. INPUTCONNECTOR J1. If it should be neces- 
sary to repair the connector at the front-panel coaxial 
INPUT, do not try to remove the pin from the center 
conductor with a solderingiron. The input pin screws 
onto the center conductor, it is not soldered on. 


0-226. RESISTANCE OF R5. With TUNE at 2.0 GC 
on LOCAL OSC FREQ scale, resistance between ter- 
minals CW and § on resistor R5 (Figure 7-4) should 
be approximately 2500 ohms. 


5-227. TRANSISTORS Q1-Q6. These transistors are 
mounted on a plate near LV Rectifier Assembly A18 
near the bottom of the instrument; see Figures 7-3 
and 7-37. 


a. To work on transistors Q1-Q6, rest the 8551 on 
its right side, and remove bottom and left side plates. 


b. Mounting hardware for Transistors Q1-Q4 is 
listed in Table 5-35. 


CAUTION 


When replacing Transistors Qland Q2, install 
the 4-40 x 1/2-inch machine screws as illus- 
trated in Figure 7-37. Improper installation 
could result in contact between transistor 
mounting hardward and the slide-on connector 
pins to Connector A18A. 
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Table 5-35. Mounting Hardware, Transistors Q1-Q4 


Hardware 
Transistor | (2 each, each Transistor) 


Q1 4-40 x 1/2 mach screw w/int lockwasher 
Q2 
Q3 
Q4 


4-40 nut & No. 4 flat washer 


No.4 nylon washer 


6-32 x 1/2 BH screw w/int lockwasher 
flat washer & nut w/int lockwasher 


c. To loosen heat dissipator, housing transistor Q5 
or Q6, use a 1/2-inch open-end wrench. 


d. When replacing a transistor, be sure to use sili- 
con grease (Dow Corning 5 Compound, HP stock num- 
ber 8500-0059) between transistor and mounting plate 
to provide effective heat transfer. 


5-228. TRANSISTOR A20Q1-A20Q6. Location of LV 
Series Regulator Assembly A20 is called out in Fig- 
ure 7-2, and arrangement of the transistors is shown 
in Figures 7-42 and 7-43. When replacing a transis- 
tor, use silicon grease (Dow Corning 5 Compound, HP 
stock number 8500-0059) between transistor and 
mounting plate to provide effective heat transfer. 


5-229. Freeing Front Panel. 


5-230. Side panel detailand screws identified by letter 
are shown in Figure 5-33. 


a. Remove top cover, left side cover, and right side 
cover; tools required: Phillips screwdriver and heavy- 
blade screwdriver. 


b. Remove trim on left and right sides. Use tip of 
screwdriver (or other pointed tool) to loosen trim at 
top, and carefully pull trim off. 


c. Remove the 8(B) Screws securing the four brack- 
ets and center H-section to the right side frame. Do 
not remove the screws securing the center H-section 
to the four brackets or chassis. B screws are 8-32 
x 3/8 


d. Remove the remaining B screws securing the 
right side frame to chassis and helix mounting assem - 
bly. Itis not necessary to remove the three B screws 
securing the circulator mounting bracket to the right 
side frame. 


e. Remove the 5(D) screws securing the right side 
frame to the front panel. Screws D are 8-32 x 1/2. 


CAUTION 


When front panel is freed (step g) from side 
frames, there is nothing to hold it except 
cabling. It is important there be no strain on 
cabling; support panel so it cannot open farther 
than 35 to 45 degrees. 
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Figure 5-33. Side Panel 


f. Onleft side, remove five screws C. Note that one 
of C screws is 8-32 x 1/2" while others are 8-32 x 3/8". 


g. Panel is keyed to side frame on each side, and 
fitis tight. Suggested procedure for freeing panel from 
side frames: 


(1) Disengage right side frame and front panel. 
Vigorous push against front handle onright side 
frame is effective. 


(2) Free panel from right-side keying with back- 
wards-and-forwards motion until there is suf- 
ficient space to insert blade of screwdriver be- 
tween side frame and panel. Then pry panel 
and side frame apart being careful tokeep panel 
from falling far enough to put strain on cabling. 


5-231. Removing Frequency Scale Drum. 


5-232. HARDWARE. Screws removed or loosened in 
the following procedure are identified in Figure 5-34 
or Figure 6-8, and described as follows: 


a. Screw A, 6-32 x 1-1/4 RH w/split washer, flat 
washer (Figure 5-34). 


b. Screw B, 6-32 x 5/16 BH with lockwasher, HP 
stock number 2390-0007, Index No. 38. 
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8551B -A-30B 


Detail, Model 8551 


c. Screw C, 1/4-28 x 1-1/2, HP stock number 
08551-2296, Index No. 63. 


d. Nut, 1/4-28 x 3/8, HP stock number 2590-0036, 
Index No. 64. 


e. Dial spring, HP stock number 1460-0196, Index 
No. 18. 


5-233. PROCEDURE. The frequency scale drum is 
held in place by a large spring at one end (item 18, 
Figure 6-8) and a long screw at the other. This long 
screw (ScrewC, Figure 5-34) is accessible when Meter 
Board Assembly A21is removed from the drum support 
block. 


a. Remove Screws A and B (see Figure 5-34), and 
swing Meter Board Assembly A21 and Meter M1 out; 
move them as one assembly, do not touch Screws D. 


b. Using a 3/8-inch open-end wrench, loosen the 
nut which secures Screw C. Then, holding frequency 
scale drum with one hand, free drum by turning Screw 
C until end of screw is flush with mounting block. 


c. Lift near endof drum up, and carefully disengage 
far end so spring will not fly out. 
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SCREWS D SCREW A 


SCREW C 
(UNDER METER BD A2!) 


SCREW B 


Figure 5-34. Portion of Rear of Front Panel, 
as Viewed from Top of Panel 


d. With drum out of its mounting, either stand it 
where it cannot be knocked down or wrap it carefully 
in a soft covering, such as type 301 Kimpak. The dial 
window must be protected to prevent breakage. 


5-234. Alignment of Frequency Scale Drum. 


Note 


Right-end bearing and frequency scale drum 
can be completely removed to allow access 
to the switch wiring on the front panel assem - 
bly; see Paragraph 5-231. 


5-235. The frequency scale drum can be shifted to 
correct mechanical misalignment between the LOCAL 
OSC FREQ scale and the frequency scales on the drum. 
The left-end bearing of the drum is spring-loaded. 
The right-end bearing is threaded through the casting 
and held in place by a lock nut. To align the scales: 


a. Free the front panel; see Paragraph 5-229. 
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b. To expose the right-end bearing and lock nut, 
remove Screws Aand B (Figure 5-34) which hold Meter 
Board Assembly A21 in place; if there are spacer 
washers, be sure to remove them from the instrument 
with the screws. Lift the A21 board out of the way. 


c. Loosen locknut, and thread bearing in or out until 
dials are aligned. Tighten lock nut. 


d. Before replacing meter board assembly, check 
alignment at various settings of FREQUENCY(GC); a 
good reference point is 3 GC on the LOCAL OSC FREQ 
scale. If necessary, align for best compromise. 


5-236. Removing Switches. 


5-237. Larger knobs are secured to the shaft with an 
8-32 x 3/16 setscrew which is loosened with a No. 8 
Allen wrench. The red verniers are secured to the 
shaft with a 6-32 x 1/8 setscrew; loosen with a No. 6 
Allen wrench. 


5-238. Tune Control Brake Adjustment. 


5-239. The TUNE control brake mechanically locks 
the BWO main tuning potentiometer R5and the 2:1 po- 
tentiometer R7 when STABILIZATION switch is inOSC 
TRACK position (see Paragraph 3-23). Adjustment of 
the mechanical brake is required following replacement 
of STABILIZATION switch or BWO main tuning poten- 
tiometer or associated drive system. Adjustment 
should be performed when there is excessive brake 
drag in the STABILIZED position of STABILIZATION 
switch or when the brake does not hold in OSC TRACK 
position. 


a. Faulty brake adjustment is indicated by: 


(1) Excessive loss of stabilization (analyzer has to 
be stabilized more than one time per frequency 
band); caused by brake drag. 


(2) Loss of display signal on CRT as TUNE control 
is rotated and movement of frequency pointer 
(analyzer inOSC TRACK mode); indicates brake 
slippage. 


b. A check of brake drag can be performed and con- 
dition verified by checking the number of turns of the 
TUNE control (FINE tuning) required to move frequency 
pointer from 2.0 to 4.0 Gc on LOCAL OSC FREQ scale. 
To check; set STABILIZATION switch toS TABILIZED, 
TUNE control to FINE. Rotate TUNE controland count 
the number of turns required to move frequency pointer 
from 2.0 to 4.0 Gc. Correct adjustment of brake 
drag is indicated bya rotation of 200+1 turns of TUNE 
control. 


c. To check brake slippage perform stabilization 
procedure contained in Figure 3-5. Rotate STABILI- 
ZATION switch to OSC TRACK position. Turn TUNE 
control (FINE TUNE only) while watching for movement 
of frequency pointer and signal displayed on CRT. 
There should be no visual movement of pointer on 
display. 
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d. Brake system components are illustrated in Fig- 
ure 6-8 and called out by Index Number. The brake 
level (99) is pulled against potentiometer shaft (92) by 
spring (94) and brake cable (53) when brake collar (50) 
is rotated in a clockwise direction. Adjustment of the 
brake system is accomplished by positioning the brake 
collar on the STABILIZATION switch shaft. 


e. To adjust brake: 
(1) Set LINE switch to OFF. 
(2) Set STABILIZATION switch to STABILIZED. 


(3) Remove knobs from PRE STAB BAL control and 
STABILIZATION switch. 


(4) Note orientation of brake collar set screws. 


(5) Loosen setscrews and rotate brake collar clock- 
wise to correct for brake slippage. Rotate 
counterclockwise to correct for brake drag. 


(6) Rotate brake collar a few degrees and tighten 
set screws. 


(7) ReplaceS TABILIZATION switch knob and check 
brake for correctadjustment (see bandc above). 


Section V 
Paragraphs 5-240 to 5-241 


(8) Repeat steps 5, 6, and 7, if necessary, for cor- 
rect adjustment. 


(9) Replace PRE STAB BAL knob. Check for cor- 
rect orientation of directional arrow. 


5-240. Etched Circuits. 


5-241. The etched circuit boards in the 8551 Spectrum 
Analyzer RF Section are of the plated-through type 
consisting of metallic conductors bonded to both sides 
of insulating material. The metallic conductors are 
extended through the component mounting holes by a 
plating process. Soldering can be done from either 
side of the board with equally goodresults. Table 5-36 
lists recommended tools and materials. Following are 
recommendations and precautions pertinent to etched 
circuit repair work. 


a. Avoidunnecessary component substitution; itcan 
result in damage to the circuit board and/or adjacent 
components, 


Table 5-36. Etched Circuit Soldering Equipment 


Soldering Iron Soldering 


Unsoldering 


Soldering Soldering 
*Tip Unsoldering 


De-soldering To remove molten 
aid solder from 
connection 


Resin (flux) 
solvent 


Remove excess flux 
from soldered area 
before application 
of protective 
coating 


Component replace- 


* Wattage rating: 47-1/2 
Tip Temp: 850 - 900° 


*Shape: pointed 


Suction device 


Must not dissolve etched circuit 
base board material or conduc- Freon 
tor bonding agent 


Ungar #776 Handle with 
*Ungar #4037 Heating Unit 


*Ungar #PL111 


Soldapullt by Edsyn Co. 
Arleta, California 


Alpha No. 563 


Acetone 
Lacquer Thinner 
Isopropyl Alcohol (100% dry) 


Resin (flux) core, high tin 


ment content (60/40 tin/lead), 18 


Circuit board re- 
pair 
Wiring 


Protective 
coating 


Contamination, cor- 
rosion protection 
after soldering 


Good electrical insulation, 
corrosion-prevention 
properties 


gauge (SWG) preferred 


Krylon (R) #1302** 


Humiseal Protective Coating, 
Type 1B12 by Columbia 
Technical Corp., 

Woodside 77, New York 


*For working on 8551 Boards: for general purpose work, use Ungar #1237 Heating Unit (37.5W, tip 
temp of 750-800°) and Ungar#PL113 1/8" chisel tip. 


**Krylon, Inc., Norristown, Pennsylvania 
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Paragraphs 5-242 to 5-244 


b. Donotuse ahigh-wattage soldering iron on etched 
circuit boards. Excessive heat may lift a conductor 
or damage the board. 


c. Useasuction device (Table 5-36) or wooden tooth- 
pick to remove solder from component mounting holes. 
DO NOT USE A SHARP METAL OBJECT SUCH AS AN 
AWL OR TWIST DRILL FOR THIS PURPOSE. SHARP 
OBJECTS MAY DAMAGE THE PLATED-THROUGH 
CONDUCTOR. 


d. After soldering, remove excess flux from the 
soldered areas and apply a protective coating to pre- 
vent contamination and corrosion. See Table 5-36 for 
recommendations. 


5-242. TRANSISTOR REPLACEMENT. 


a. Do not apply excessive heat; see Table 5-36 for 
recommended soldering tools. 


b. Use long-nose pliers between transistor and hot 
soldering iron as a heat sink. The instant solder is 
melted, use _ pliers to pull lead free of board. 


c. When installing replacement transistor, leave 
enough lead length to dissipate soldering heat by using 
about the same length of exposed leadas used for orig- 
inal transistor. When replacing power transistors, 
always use silicon grease (Dow Corning 5 Compound, 
HP stock number 8500-0059) between transistor and 
mounting surface to provide effective heat transfer. 
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5-243. COMPONENT REPLACEMENT. 


a. Remove defective component from board. 


Note 


Axial lead components, such as resistors and 
tubular capacitors, can be replaced without 
unsoldering. Clip leads near body of defec- 
tive component, remove component and 
straighten leads left in board. Wrap leads of 
replacement component one turn around orig- 
inal leads. Solder wrapped connection, and 
clip off excess lead. 


b. Ifcomponent was unsoldered, remove solder from 
mounting holes with a suction desoldering aid (Table 
5-36) or wooden toothpick. 


c. Shape leads of replacement component to match 
mounting hole spacing. 


d. Insert component leads into mounting holes, and 
position component as original was positioned. DO 
NOT FORCE LEADS INTO MOUNTING HOLES: sharp 
lead ends may damage plated-through conductor. 


5-244, ETCHED CONDUCTOR REPAIR. A broken or 
burned section of conductor can be repaired by bridging 
the damaged section with alengthof tinned copper wire. 
Allow adequate overlap and remove any varnish from 
etched conductor before soldering wire into place. 


Table 5-37. Adjustments Required Following Transistor Replacement 


Transistor 


A14Q1, 1854-0003 


A14Q2, 1854-0005 
2N708 


A14Q3, 1854-0005 
2N708 


A16Q1, 1855-0001 


PRE STAB BAL A24R1 and OSC GAIN ADJ A14R22 


Adjustment Parse 
Reference 

PRE STAB BAL A24R1 and OSC GAIN ADJ A14R22 

PRE STAB BAL A24R1 and OSC GAIN ADJ A14R22 


5-95 aj-am 


5-95 aj-am 


5-95 aj-am 


Check time delay from STANDBY to ON; should be approximately 


90 seconds. Select A16R4 for correct time delay. 


A19Q1 - A19Q9 
a) voltage 
b) regulation 
c) ripple 


A20Q1 - A20Q6 


Check -6.3-V supply for 
a) voltage 
b) regulation 
c) ripple 


Check -6.3-V supply for 
a) voltage 
b) regulation 
c) ripple 


50-74 


Check -200-V, +150-V, and +300-V supplies for 


Check -200-V, +150-V, and +300-V supplies for 
a) voltage 
b) regulation 
c) ripple 
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Table 5-38. Adjustments Required Following Tube Replacement 


Section V 
Table 5-38 


Reference 


A5V1 


A9A1V1 


AQA2V1 


A9A3V 1 
A9A4V 1 


Al13V1 


A13V3/V4 


A15A1V1 
A15A1V2 
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2GC IF Amplifier 


200MC IF Amplifier 


200-20MC Mixer 


180MC Oscillator 
180MC Amplifier 


Coarse balance differential 
amplifier 


A: Helix supply cathode 
follower 
B: 10MC Osc/Disc. cathode 


follower 


Helix voltage regulator 
tubes 


10MC Differentail Ampl 


Helix Amplifier 
Cathode Followers 
Helix Amplifier 
Discharge tube 


Ramp Amplifier 


10MC Oscillator 
Discriminator Driver 


Helix Series Regulators 


Collector voltage-regulator 
tube 


BWO 


Anode cathode follower 


2GC tuning 


200MC IF tuning 


Mixer tuning 


AQA3C7, A9A4C3, 
A9A4C7, AQA4R2 


SPECTRUM CENTERING adjust 


None required 


None required 


Check BWO frequency calibration 


A13R19, DIFF AMPL BAL ADJ 
A14R9, 2:1 ADJ 


Check BWO frequency calibration 
Check BWO frequency calibration 
Check BWO frequency calibration 
None required 


A14R4, RAMP ADJ 
A14R6, DC BAL ADJ 


A13R19 DIFF AMPL BAL ADJ 
A15A1C2 10MC OSC FREQ ADJ 
A15A1C21 DISC SECONDARY ADJ 
A14R9 2:1 ADJ 


Check BWO frequency calibration 


Check BWO frequency calibration 


A16R8 ANODE ADJ 
Check BWO frequency calibration 


A16R8 ANODE ADJ 


5-95t, u, v 
5-95i-s 


5-95i-s 
5-95i-s 


0-95t, u, V 
5-95w-ai 
5-95w-ai 
5-95ba-bg 
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Table 5-39. Table of Factory-Selected Components 


Reference Schematic 
Designation Basis of Selection Diagram 


A5R1 To limit A5V1 plate current to 18 mA 


A9A4C 11 Selected to match impedance between 180-Mc oscillator and the 
180-Mc buffer amplifier 


Best compromise, all ranges 

*Shift of 181.80 kc in 180-Mc Osc freq 
*Shift of 163.62 kc in 180-Mc Osc freq 
*Shift of 145.44 kc in 180-Mc Osc freq 
*Shift of 127.26 kc in 180-Mc Osc freq 
*Shift of 109.08 kc in 180-Mc Osc freq 
*Shift of 90.90 kc in 180-Mc Osc freq 
*Shift of 72.72 kc in 180-Mc Osc freq 
*Shift of 54.54 ke in 180-Mc Osc freq 
*Shift of 36.36 kc in 180-Mc Osc freq 
*Shift of 18. 18 kc in 180-Mc Osc freq 


Best compromise, all ranges 


A10R1 
A10R2 
A10R3 
A10R4 
A10R5 
A10R6 
A10R7 
A10R8 
A10R9 
A10R10 
A10R11 
A10R12 


Adjusts range of OSC GAIN ADJ A14R22. Set STABILIZATION to 
STABILIZED, and LINE to STANDBY. Select A14R19 for 0.5 to 0.8 V 
peak -to-peak (7. 0-cps) at A13V4, pin 2. Set A14R22 so search oscil- 
lator just oscillates 


With A15A1C9 adjusted for approximately 2 V rms** at J26 and noise 
sidebands within specifications (see Par. 5-96bs-bu), select A15A1C10 
for 2.2-3.0 V rms** at Disc. Input TP1. 


Same as A15A1C10 
Selected in conjunction with A15A4Q1 or Q2 to provide required pulse 
amplifier gain. 

Value is correct when, with a -35-dBm, 10-Mc signal amplitude- 


modulated 20% at 1000 cps in at J29, output at pulse amplifier 
output A15TP2 is a 400-mV peak-to-peak, 1000-cycle signal. 


For BWO collector voltage of 110 V +15 V with respect to helix. 


To adjust range of BWO ANODE ADJ A16R8 to obtain anode voltage 
marked on BWO; see Par.5-57. 


A14R4, A14R19 


A15A1C10 


A15A1R1, A15A1R14 
A15A4R2, A15A4R18 


A16R3 
A16R9 


A17C2 For best compromise between phase-lock noise (see Par. 5-96bo-bu) 


and retrace time on fastest sweeps. 


A17R1, A17R4, A17R7, 
A17R10, A17R13, 
A17R16, A17R19, 
A17R22, A17R25 
A17R29 


To adjust range of calibrate potentiometers (see Table 5-3). If cali- 
bration cannot be obtained with any given potentiometer and 
(1) BWO frequency is low at a calibrate frequency, lower 
the fixed resistance in series with the pot. 
(2) BWO frequency is high at a calibrate frequency, increase 
the fixed resistance in series with the pot. 


Relay A19K1 operation at 4.2 to 4.6 V (as measured across A19R16) 
Relay A19K2 operation at 4.2 to 4.6 V (as measured across A19R32) 


With TUNE at 4.0 Gc, and SPECTRUM WIDTH VERNIER max ccw 
(no sweep), Relay K4 operates when helix current exceeds 4.0 mA 
maximum. 


I 


A19R16 
A19R32 
R46 


*Shift of 18. 18 kc/step (2 cm/step on 851 CRT) 
**As read on 411A RF Millivoltmeter 
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SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION. 


6-2. Tables 6-1, 6-2, and 6-3 list parts in the alpha- 
numeric order of their reference designations and give 
the Hewlett-Packard stock number and description for 
each part, together with any applicable notes. Miscel- 
laneous parts not assigned a reference designation are 
listed at the end of the table that covers the assembly 
with which the part is associated. Reference Desig- 
nation Index Tables cover the following assemblies: 


Table 6-1. Assemblies A1-A8, A10-A14, A16-A25 
and parts mounted on the chassis. 


Table 6-2. Converter Assembly A9. 


Table 6-3. Lock Assembly Al15. 


6-3. Table6-4 lists parts inthe alpha-numeric order 
of their HP stock numbers, and provides the following 
information on each part: 1) description of part (see 
list of abbreviations below), 2) typical manufacturer 
of part in five -digit code (see code list of manufacturers 
in Table 6-5), 3) manufacturer's stocknumber, 4)total 
quantity used in instrument (TQ column). 


6-4. ORDERING INFORMATION. 


6-5. To order a replacement part, address order or 
inquiry to your nearest Hewlett-Packard Sales and 
Service Office. Addresses of these offices around the 
world are given at the rear of this manual. 


6-6. Specify the following for each part: 1)model and 
complete serial number of instrument, 2) Hewlett- 
Packard stock number, 3) reference designations, and 
4) description. 


6-7. Whenordering from Hewlett-Packard always fur- 
nish the HP stock number. The part you receive may 
not be made by the manufacturer listed but will be 
electrically and mechanically interchangeable, and 
performance will be equal. Manufacturer's part num- 
ber is listed for your convenience should you want to 
order directly. 


6-8. To order a part not listed, give complete de- 
scription of the part and include its function and 
location. 


REFERENCE DESIGNATORS 


A = assembly F = fuse MP = mechanical part V = vacuum, tube, neon 
B = motor FL = filter Pp = plug bulb, photocell, etc. 
BT = battery IC = integrated circuit Q = transistor VR = voltage regulator 
(s; = capacitor J = jack R = resistor WwW = cable 
CP = coupler K = relay RT = thermistor x = socket 
CR = diode L = inductor s = switch ay; = crystal 
DL = delay line LS = loud speaker T = transformer Z = tuned cavity, 
DS = device signaling (lamp) M = meter TB = terminal board network 
E = misc electronic part MK = microphone TP = test point 
ABBREVIATIONS 

A = amperes H = henries N/O = normally open RMO = rack mount only 
AFC = automatic frequency control HDW = hardware NPO = negative positive zero RMS =  root-mean square 
AMPL = amplifier HEX = hexagonal (zero temperature RWV = reverse working 

HG = mercury coefficient) voltage 
BFO = beat frequency oscillator HR = hour(s) NPN = negative-positive- S-B 5. aren nien 
BE CU = beryllium copper HZ = hertz negative SCR S Saerae 

= bi = for : 
BH binder head IF = intermediate freq NRFR not He aaa SE ee 
BP = bandpass IMPG = impregnated is pele eco mes SECT = section(s) 
BRS es Vee se ; INCD = incandescent RR ae sae oes SEMICON = semiconductor 
BWO = backward wave oscillator INCL = inelude(e) replaceable SI 2 ‘gilicah 
CCW = counter-clockwise INS = insulation(ed) Es wae SIL = silver 
CER = ceramic INT = internal aed S RE arama SL = slide 
CMO = cabinet mount only ox Re pe oes SPG = spring 
COEF = coefficient K = kilo = 1000 - SPL = special 
COM = common cs SST = stainless steel 
COMP = composition LH = left hand P z peak Ae 9 SR = split ring 
COMPL = complete LIN = linear taper PC % poe circle =1:9) STL = steel 
PF = picofarads = 10 

CONN = connector LK WASH = lock washer farade TA 5 “‘antatun 
cP = cadmium plate LOG = logarithmic taper oe 
CRT = cathode-ray tube LPF = ie pass filter Cae a et ae Danse she ni bea Sara 
CW —- = _ clockwise =" Phillips TCL =) | peels 

M = milli = 1073 PIV = peak inverse voltage THD = thread 
DEPC = deposited carbon EG AW itex lenge PNP = positive-negative- TI = titanium 
DR = drive a Bi ec te positive TOL = tolerance 

MET FLM = metal film in i ; 

i E é : P/O =" part of TRIM = trimmer 
poe ctrolytic BER OX oer OO POLY = polystyrene TWT = traveling wave tube 
ENCAP = encapsulated MFR = manufacturer PORC oy hy eetaia k 6 
EXT = external MHZ = mega hertz P as U = micro = 107 

MINAT = miniature POS = position(s) ik 
F = farads MOM oy een POT = potentiometer VAR = variable 
FH = flat head Z hace! PP = peak-to-peak VDCW = dc working volts 
‘ MTG = mounting a ‘i 
FILH = fillister head MY = "mylar" PT = point w/ = esi 
FXD = fixed PWV = peak working voltage w Secatie 
G = giga (109) N = nano (10-9) RECT = rectifier WIV = working inverse 
GE = germanium N/C = normally closed RF = radio frequency voltage 
GL = glass NE = neon RH = round head or ww =  wirewound 
GRD = ground(ed) NI PL = nickel plate right hand w/O = without 
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Table 6-1. Model 8551B Reference Designation Index, General 


a eee ee @ Stock No. Description # 


08551-6148 INPUT ATTENUATOR ASSY FIG 6-1 
1410-0110 | BUSHING ?PANEL 
2200-0003 SCREW:SST RH 4-40 X 1/74 
3050-0116 WASHERSFLAT NO 5 
08551-6151 CARTRIDGE ASSY O DB 
08551-4005 TURRET &MALN 
0510-0219 RINGSRETAINING 7/16 INCH DIA 
08551-6154 CARTRIDGE RESISTOR CARD ASSY 1008 
0€551-6155 CARTRIOGE RESISTOR CARD ASSY 2008 
08551-6156 CARTRIDGE RESISTOR CARD ASSY 3008 
08551-6157 CARTRIDGE RESISTOR CARD ASSY 4ODB 
08551-6158 CARTRIDGE RESISTOR CARD aSSY 500B 
08551-6159 CARTRIDGE RESISTOR CARD ASSY 60DB 
0370-0112 KNOBt ATTENUATOR (DB) 
08551-6162 MIXER/COUPLER ASSY FIG 6-2 
08551-8025 DIODE: SILICON 
5000-0234 “CONTACT: SPRING 
08551-2072 STRIP2MIXER/COUPLER 
08551-2073 BOARD? MI XER/COUPLER 
3030-0017 SCREW:SCAP 8=-32X1/2 
NOT ASSIGNED 
00774-209 RESISTOR CONE 
0510-0222 RING$RETAINING GRIP STL CADMIUM PLATED 
0727-0022 R3tFXO DEPC 50 OHM 1% 1/2W 
08551-6167 COAX MIXER ASSY 
08551-6169 CAPACITOR &SSY21150 PF 
08551-2318 CtFxXO CER 1000 PF +80-20% SOUVUW 
1460-0113 SPRINGS JUMFER(C2 TO C3) 
0160-2357 CiFXO CER FEED THRU 1000 PF +80-2C0% 
1900-0016 DIODE :SILICON POINT CONTACT 
08551-6168 DIRECTIONAL COUPLER ASSY 
2200-0010 SCREW: MACHINE RH SST 4=-4O x 3/74 
08551-2331 BEADS POLYIRCON 
08551-2316 CAP?DIODE HOLDER 
08551-2322 SFACER* CONNECTOR 
08551-2310 COVERS IF CAVITY 
3030-0147 SCREW?SET 6-32 X 3/78 W/LOCK STRIP 
IF CAVITY AGU 
08551-2319 HOLDER tDIOLE 
08551-2311 BLOCKtFILTER 


2200-0014 


SCREWSMACHINE RH SST 4-4O X 778 


+ See list of abbreviations in introduction to this section 
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Figure 6-2. Mixer/Coupler Assembly A2, Component Identification 
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Figure 6-5. Fan Motor Assembly BIMP1, Component Identification 
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Figure 6-6. Harmonic Generator Assembly A6, Component Identification 
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Figure 6-7. 2GC Mixer Assembly A7, Component Identification 
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Table 6-1. Model 8551B Reference Designation Index, General (Cont. ) 


Besietion ¢) Stock No. Description # 


08551-2314 BEADtCONOUCTOR SUPPORT 
08551-2315 - BEAD:CAVITY 
08551-2309 COVERSCHOKE CAVITY 
3030-0147 SCREWtSET 6-32 X 3/8 W/LOCK STRIP 
: CHOKE CAVITY ADJ 
A3MP9 08551-2308 BCDY!MIXER 
A3MP10 08551-2317 CENTER CONOUCTOR 
A3MP11 08551-0123 GASKETSCOUFLER BLOCK 
A3MP12 08551-0119 COVERSFILTER BLOCK 
A3mMP13 08551-0121 GASKETtFILTER BLOCK 
A3MP14 3030-0007 SCREWtHEX SOCKET OR CP STL 4-40 X 00125 
AZMP15 08551-24358 ROD sADAPTER 
A3R1 0698-5836 R&tFxXO MET FLM 1K OHM 1% 1/20W 
1251-1556 CLIPtRESISTOR LEAD 
3106-0002 SWITCHECOAXIAL 24V SPDT 
INCLUDES 3-BNC CONNECTORS J15-J17 
08551-6179 AMPLIFIER ASSY3 2@C leFe FIG 6-4 
08551-2037 SLUGt TUNING 
08551-2363 SLUG: TUNINGCALTERNATE FOR 08551-2037) 
08551-2140 LOCK:SLUGCP/O TUNING SLUG) 
0140-0069 ‘C#FXD MICA 550 PF 10% 500 VDCW 
3030-0017 SCREWSMACHINE CAP 8-32 X 1)2 INCH 
2190-0017 WASHERtLOCK SPLIT-RING PH BRZ NP 5/64 NO 8B 
08551-0021 WASHER? TUBE 
0687-2221 R&tFxXD COMP 2200 OHM 10% 1/2W 
FACTORY SELECTED PART!TYPICAL VALUE GIVEN 
1960-0002 TUBE+ELECTRON EIA 6299 
08551-0021 WASHERS TUBE (V1 PLATE) 
08551-4004 FILTER ASSY3 26C 
08551-6116 HARMONIC GENERATOR ASSY FIG 6-6 
1901-0166 SEMICON DEVICE !DI10DE 
0570-0001 SCREWtKNURLED 1/4-20 BR NP 
FREQ ADUYUST 
2950-0004 NUT&SHEX 1/4-20 
3030-0065 SCREWECAP 6=-32X7/16 
08551-6117 2GC MIXER ASS$Y FIG 6-8 
08551-8025 DIODE!SILICON 
0570-0001 SCREWSKNURLED 1/4=-20 BR NP 
TUNING FREQ ADJUST 
5000-0234 CONTACT8SPRING 
3030-0065 SCREWSCAP 6-32X7/16 
2950-0004 NUT8HEX 174-20 SeSe 
3106-0002 SWITCHSCOAXIAL 24V SPDT 


INCLUDES 3-BNC CONNECTORS J21-J25 


# See list of abbreviations in introduction to this section 
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Reference 
Designation 


A9 


A1lO 


Al1OR1 
AlOR2 
Al1ORS 


Al1OR4 


AlORS 


Al0R6 


Al1OR7 
A10R8 


Al1OR9 


A10OR10 


Al1OR11 


AloR1i2 
Al10S1 


Al0S2 


All 


AllR1 
AliR2 
Al1R3 
Al1LRY 
Al1R5 


Al1R6 
Al1R7 
Al1R& 


Table 6-1. 


08551-6031 


08551-6153 
0370-0112 


0757-0855 
0698-3102 
0698-3102 


0698-3102 


0698-3401 


0698-3401 


0698-3401 
0698-3401 


0757-1060 


0757-1060 


0757-1060 


0757-0836 


3100-1594 
0370-0112 
3101-0004 
0370-0114 


08551-6170 
0370-0112 


0757-0839 
0698-3420 
0698-3412 
0757-1078 
0757-1077 


0757-0044 
0757-0044 
0757-1077 


# See list of abbreviations in introduction to this section 


CONVERTER ASSY(SEE TABLE 6-2) 


SWITCH ASSYetSIGNAL IDENTIFIER 


KNOB 


RtFXO MET FLM 68e1K OHM 1% 1/2a 
FACTORY SELECTED PART!TYPICAL VALUE GIVEN 


RtFXO MET FLM 237 OHM 1% 1/72W 
FACTORY SELECTED PARTSTYPICAL 
RtFXO MET FLM 237 OHM 1% 1/2W 
FACTORY SELECTED PARTSTYPICAL 
RtFXO MET FLM 237 OHM 1% 1/2W 


FACTORY SELECTED PARTSTYPICAL 
R&tFXO MET FLM 215 OHM 1% 172W 
FACTORY SELECTED PARTSTYPICAL 
RtFXO MET FLM 215 OHM 1% 1/2W 
FACTORY SELECTED PARTSTYPICAL 


R&FXO MET FLM 215 OHM 1% 1/2W 
FACTORY SELECTED PART#TYPICAL 
RiFXO MET FLM 215 OHM 1% 1/2W 
FACTORY SELECTED PARTSTYPICAL 
RtFXO MET FLM 196 OHM 1% 172) 


FACTORY SELECTED PARTSTYPICAL 
RtFXO MET FLM 196 OHM 1% 1/2W 
FACTORY SELECTED PARTS TYPICAL 
RtFXD MET FLM 196 OHM 1% 172W 
FACTORY SELECTED PARTITYPICAL 


RtFXD MET FLM 7.5K OHM 1% 1/2W 


FACTORY SELECTED PART;TYPICAL 
SWITCHSROTARY 4-SECT=-18=-PO0S 
KNOB 


VALUE 


VALUE 


VALUE 
VALUE 


VALUE 


VALUE 


VALUE 


VALUE 
VALLE 


VALUE 


VALUE 


Model 8551B Reference Designation Index, General (Cont. ) 


@® Stock No. Description # 


GIVEN 
GIVEN 


GIVEN 
GIVEN 
GIVEN 


GIVEN 
GIVEN 


GIVEN 
GIVEN 


GIVEN 


GIVEN 


SWITCH!PUSH SPOT NC MOMENTARY ACT REF CHK 
KNOB+RED W/ARROW 5/8 INe OD 1/78 IN. SHAFT 


SWITCH ASSY: FREQUENCY (GC) 
KNOB 


RtFXO MET FLM 10¢OK OHM 1% 1/2W 
RtFXO MET FLM 34¢8K OHM 1% 1/2w 
RtFXO MET FLM 3683K OHM 1% 1/2W 
RtFXO MET FLM 1¢47K OHM 1% 1/2W 


R&FXO MET FLM 15¢5K OHM 1%1/2W 


RtFXO MET FLM 3362K OHM 1% 1/2W 
RtFXO MET FLM 3362K OHM 1% 1/2W 


RtFXO MET FLM 1565K OHM 1%1/2W 


Model 8551B 
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Model 8551B Section VI 
Table 6-1 


Table 6-1. Model 8551B Reference Designation Ind2x, General (Cont. ) 


Peiation @® Stock No. Description # 


3100-1595 SWITCHItROTARY 4=-SECT 8-POS 
Ale 08551-6048 SWITCH ASSYtSPECTRUM WIOTH 

0370-0115 KNOEe 
A12R1 0727-0954 RtFXO DEPC FLM 565K OHM 1% 1/2W 
Al2R2 0727-0195 RtFXD DEPC FLM 50K OHM 1% 1W 
Al2R3 0727-0954 RtFX) DEPC FLM 5e5K OHM 1% 1/24 
Al2R4 0727-0410 R8FXO DEPC 256e8K OHM 1/2% 1/2W 
A12R5 0727-0363 R&FxU DEPC 5171 OHM 1/2% 1/2W 
A12R6 0727-0363 RtFXO DEPC 5171 OHM 1/2% 172W 
A12R7 0757-0833 RtFXO MET FLM Sel1K OHM 1% 1/2W 
A12R8 2100-0901 RtVAR COMP 7.5K 20% 1/2W W/SPDT SWITCH 

0370-0114 KNOB? VERNIER 

VERNIER (ON SPECTRUM WIDTH) 

Al2R9 0727-0407 RtFXU DEPC 62609K OHM 1/2% 1/2W 
A12R10 0727-0364 R&FXD DEPC 5200 OHM 1/2% 1/2W 
Al2R11 0727-0364 RtFXD DEPC 5200 OHM 1/2% 1/2W 
AlzR12 0727-0176 RtFXO DEPC 24.7K OHM 1% 1/2W 
AleR13 0727-0142 RtFXO DEPC 662K OHM 1% 172W 
Al2R14 0727-0142 RtFXD DEPC 62K OHM 1% 1/2W 
Al2R15 0727-0148 / RIFXO DEPC 7.842K OHM 1% 1/2W 
A12R16 0727-0371 RtFXO DEPC 9760 OM 1/2% 1/2h 
Al2R17 0727-0371 R3FXO DEPC 9760 OHM 1/2% 1/2W 
Al2R18 0698-3556 RtFXU MET FLM 1664K OHM 172% 1/748 
Al2$1 3100-0835 ROTARY SWITCH 
A13 08551-6040 HELIX CONTROL ASSY 
A13C1 0140-0180 CtFXD MICA 2000 PF 2% 300 vOCW 
A13C2 0170-0022 CsFXO MY OelUF 20% 600VDCW 
A13C3 0170-0022 CtFXU MY OelUF 20% 600VDCW 
A13C4 0140-0152 C8FXG MICA 1000PF S&® 300VDCW 
A13CS 0140-0191 CtFXO MICA 56 PF 5% 300 VDCW 
A13C6 
A13C8 NOT ASSIGNEG 
A13C9 0150-0052 CtFXD CER 0605 UF 20% 4OOVOCW 
A13C10 0180-0089 CtFXU ELECT 10UF-10%+100% 150VDCW 
A13C1l 0160-0179 CtFXD MICA 33PF 5% 300VOCW 
A13C12 
A13C13 NOT ASSIGNEC 
A13C14 0160-0182 CtFXD MICA 47PF 5% 300VDCW 
A13SCR1 1901-0029 DIODESSILICON 600PIV 
A13CR2 1902-0214 DIODESBREAKCOWN SILICON 56.2V 10% 
A13CR3 1901-0033 DIODE®SILICON 100 MA AT +1V 180 WIV 
A13R1 0687-1051 R8FXD COMP 1 MEGOHM 10% 1/2W 
A13R2 0687-1051 R8FXO COMP 1 MEGOWM 10% 1/2W 
A13R3 0764-0046 R8FXD MET OX FLM 33K OHM 5% 2W 
A13R4 0764-0031 R8FXD MET CX FLM 47K OHM 5% 2W +200 PPM/C 
A13R5 0764-0031 RtFXO MET Cx FLM 47K OHM 5% 2W +200 PPM/C 
A13R6 0727-0255 R8FXD DEPC 800K OHM 1% 1/2W 


+ See list of abbreviations in introduction to this section 
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ica é Stock No. Description # 


A13R7 0686-1025 RtFXO COMP 1000 OHM 5% 1/2W 
A13R8 0727-0402 RtFXO DEPC 46.67K OHM 1/2% 1/2W 
A13R9 0727-0178 R8FXD DEPC 24.7K OHM 1% 1/2W 
A13R10 2100-0942 RtVAR MET FLM 50K OHM 20% 
A13R11 0757-0855 RtFXO MET FLM 6861K OHM 1% 1/2W 
AI3R12 2100-0942 RtVAR MET FLM 50K OHM 20% 
A13R13 0765-0007 RtFXO MET FLM 15K OHM 10% 26 
A13R14 0765-0007 RtFXO MET FLM 15K OHM 10% 2W 
A13R15 0727-0171 RtFXD DEPC 18¢37K OHM 1® 1/2h 
A13R16 0727-0202 RtFXO DEPC FLM 83K OHM 1% 1/2W 
A13R17 0758-0016 RtFXG MET CX 15K OHM 5% 1/2W 
A13R18 0698-3412 RtFXD MET FLM 3830 OHM 1% 1/2W +100PPM/C 
A13R19 2100-0941 RtVAR Ww 1000 OHM 5% 
A13R20 0727-0221 RtFXO DEPC ZOOK OHM 1% 1/2W 
A13R21 0727-0233 RtFXO DEPC 333K OHM 1% 1/2W 
A13R22 NOT ASSIGNED 
A13R23 0727-0187 RtFXD DEPC 37¢4K OHM 1% 1/2¥ 
A13R24 0727-0332 RtFXD DEPC 150K OHM 1% 1/2W 
A13R25 0758-0005 RtFXO MET Cx 4700 OHM 5% 1/72W 
A13R26 0687-1241 RtFXO COMP 120K OHM 10% 1/2W 
A13R27 ! 0683-8215 RtFXD COMP 820 OHM 5% 1/4W 
A13R28 THR 
A1SR32 NOT ASSIGNEL 
A13R33 0758-0057 RtFXO MET FLM 5600 OHM 5% 1/2W 
A13R34 0727-0348 RtFXO DEPC 80684K OHM 1/2% 1/2W 
A13R35 0687-1041 R8FXD COMP 100K OHM 10% 1/2W 
A13R36 0764-0007 RtFXD MET FLM 27K OHM 5% 2W 
A13R37 0764-0007 RtFXO MET FLM 27K OHM 5% 2W 
A13R36 0727-0255 RtFXD VEPC EOOK OHM 1% 1/2% 
A13R39 0727-0254 RtFxO DEPC 750K OHM 1% 172% 
A13R40 0686-1025 RtFXO COMP 1000 OHM 5% 1/2W 
A13R41 0764-0031 RtFXO MET CX FLM 47K OHM 26 
A13R42 0690-2231 RtFXD COMP 22K OHM 10% 1W 
A13R43 0690-1231 RtFXO COMP 12K OHM 10% 1W 
A13R44 0690-2231 RtFXO COMP 22K OHM 10% 1W 
A1SR45 0690-1231 RtFXD COMP 12K OHM 10% 1W 
A13TB1 06551-2175 BLANK BOARUtHELIX CONTROL 
08551-0050 STIFFENERSFPC BOARD 
A13V1 1932-C064 ELECTRON TUBE 6201 
A13V2 1932-0022 ELECTRON TUEE?6DU8/ECC 88 DUAL TRIODE 
A13V3 1940-0010 ELECTRON TUEE20G3 
A13V4 1940-0010 ELECTRON TUEE?0G3 
A13V5 1932-0030 ELECTRON TUBE! 12AX7 TWIN TRIODE 9 PIN MIN 
A13V6 1923-0046 ELECTRON TLEE? €€JU7 PENTODE 
1220-0009 SHIELD-TUBE 
A13V7 1932-0049 TUBESELECTRON TWIN TRIODE CK 647 
A13V8 1923-0045 ELECTRON TUBE! 7239 PENTODE 
1401-0007 CAPs PLATE+ CERAMIC 
A13v9 1923-0045 ELECTRON TUEE? 7239 PENTODE 
1401-0007 CAP+ PLATE+ CERAMIC 


+ See list of abbreviations in introduction to this section 
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A13V10 
Al3V11 


AlS5XV1 
A1l3XV2 
ALSXVS 
A13XV4 
Al3xXV5 


A13XV6 
Al3XV7 
A13XV8 
A1lS5XV9 


Ald 


Al4cl 
Al4C2 
Al4CS 
Al4C4 
Al4cS 


Al4C6 
A1l4C7 
A1l4C8 
Al4c9 


A14cR1 
Al4CR2 


Al4Ql 
A14Q2 
A14Q3 


Al4Ril 
Al4R2 
Al4RS 
Al4R4 


Al4RS 


A14RO 


Al14R7 
A14R8 
Al4RI 


A14R10 


Al4Ril 
Al4Ri2 
Al4R1s 
Al4R1l4 


Al4RIisS 
Al4R16 
Al4R17 
A1l4R18 
Al4R19 
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2140-0008 
2140-0008 


1200-0058 
1200-0062 
1200-0055 
1200-0055 
1200-0062 


1200-0059 
1200-0056 
1200-0056 
1200-0056 


08551-6105 


0180-0032 
0180-0116 
0180-0096 
0180-0098 
0150-0121 


0160-0194 
0170-0084 
0150-0079 
0140-0172 


1901-0025 
1901-0025 


1854-0005 
1854-0005 
1854-0005 


0727-0407 
0727-023< 
0727-0244 
2100-1437 


0727-0218 
2100-0806 


0727-0348 
0727-0158 
2100-0806 


0758-0021 


0727-0173 
0727-0173 
0727-0158 


0727-0109 
0727-0352 
0727-0148 
0727-0106 
0727-0196 
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LAMP#NEON NE2 
LAMPNEON NE2 


SOCKET-TUBE 
SOCKET $ TUBE 
SOCKETS TUBE 
SOCKET 8 TUBE 
SOCKET? TUBE 


SOCKET=TUBE 
SOCKET-TUBE 
SOCKET <—TUSE 
SOCKET~TUEE 


MINIATURE 

9 PIN MINIATURE 
PIN MINIATURE 
PIN MINIATURE 
PIN MINIATURE 


N MINIATURE 
N MINIATURE 
N MINIATURE 
N MINIATURE 


WOO000 ONN 


SEARCH DRIVE ASSY 


CtFXD ELECT 1OUF 10VDCW 

CsFXD ELECT TA 6-e8UF 10% 35VDCW 
CtFXO ELECT 1O0UF 20% 20V0CW 
C?FXD ELECT LOOUF 20% 20V0OCW 
CtFXD CER UelUF *80-20% 50 VLCW 


CtFXU MY OeCI5UF 10% 

CtFXO MY UeC6BUF 20% SOVOCW 
CtFXO CER 3300 PF 10% 500 vOCW 
CtFXD MICA 3000 PF 1% 100VOCW 


SEMICON DEVICE 2O0I0DE JUNCTION 
SEMICON DEVICE SDIODE JUNCTION 


TRANSISTOR 


NPN SILICON 


TRANSISTORt2ZN7C8 NPN SILICON 
TRANSISTOR&2N708 NPN SILICON 


R&FXO DEPC 
R&tFXD DEPC 
RtFXO DEPC 


E22e09K OHM 172% 1/72 
212K OHM 1% 1/2 
S5OOK OHM 1% 1/2W 


R&VvVAR WW 20K OHM 5% 1W 


RAPP ADJ 
RFX DEPC 


180K OHM 1% 1/2W 


R&tVAR WW SK OHM 5% 


DC BAL ADJ 
R&FXO DEPC 


E0¢84K OHM 1/2% 1/2W 


RtFXD CFLM 10.1K OHM 1% 1/2W 
RtVAR WW SK OHM 5% 


2%1 ADJ 


RtFXO MET CX 51K OHM 5% 1/2W 


NOT ASSIGNEC 


R&FXO DEPC 
R&tFXO DEPC 
RtFXO DEFC 


20K OHM 1% 1/2W 
20K OHM 1% 1/2W 
FLM 10K OHM 5% 1/2W 


FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 


R&tFXD DEPC 
R&FXO DEPC 
RtFXO DEPC 
R&tFXDO DEPC 
RtFXO DEPC 


1470 OHM 1% 1/2W 
1200 OHM 172% 1/2W 
7¢842K OHM 1% 1/2w 
1¢23K OHM 1/2% 1/2W 
52e6K OHM 1% 1/2 


FACTORY SELECTED PART!TYPICAL vALUE GIVEN 


+ See list of abbreviations in introduction to this section 
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Al4R20 
Al4R2l 
Al4YR22 


Al4R23 
AlGR24 


Al4R25 
A1L4R26 
A1L4R27 
A1l4R28 
Al4R29 


A14R30 


Al4TBl 


Al4vl 


Al4xV1 


Al6 


Alec! 
A16C2 
A16C3 
A16C4 
A16C5 
A16C6 
A16CRI/CR2 


Al6CR3 THR 
A1l6CR4 
A16CR5 


A1l6éQ1 
Al6R1 
Al6R2 
Al6RS 


Al6R4 
A16R5 


Al6R6 
A16R7 
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0758-0074 
2100-1437 
2100-0806 


0727-0075 
0764-0046 


0727-0075 
0758-0024 
0727-0363 
0727-0412 
0727-0074 


0683-1005 


08551-2171 
08551-0049 


1932-0027 


1200-0062 


08551-6100 


08551-6054 


0150-0052 
0180-0061 
0180-0089 
0180-0096 
0150-0095 
0180-0269 
1901-0084 


1901-0029 
1855-0001 
0812-0018 
0690-1011 
0690-1021 


0687-2741 
0687-3311 


0687-6831 
0687-6851 


RtFXD MET CX 27K OHM 5% 1/2W 
RtVAR WW ZOK OHM 5% 1W 
R&tVAR WW SK OHM 5% 


SEARCH OSC 
RtFXO DEPC 


GAIN ADJ 
490 OHM 1% 1/2W 


R8FXD MET CX FLM 33K OHM 5% 


RtFXD DEPC 


490 OHM 1% 1/2W 


RtFXO MET FLM 100 OHM 5% 1/2W 


R&FXD DEPC 
R&FXD DEPC 
RtFXD DEPC 


R&FXD COMP 


5171 OHM 172% 1/2W 
21¢5K OHM 1% 1/2W 
436 OHM 172% 1/2W 


10 OHM 5% 1/74w 


BOARD? SEARCr ORIVE BARE PC BU 
CLAMP? SAMPLER/SEARCH DRIVE BD 


ELECTRON TUBE? 


12AT7 DUAL TRIODE 


SOCKETS TUBE 9 PIN MINIATURE 


LOCK ASSEMBLY ( 


SEE TABLE 6-3) 


HV TIME DELAY ASSEMBLY 


CtFXU CER 0605 UF 20% 4OOVDCwW 
CtFXO ELECT 1OOUF +100%-10% 15VDCW 
C&8FXO ELECT LOUF-10%+100% 150VDCW 
CtFXD ELECT 100UF 20% 20VD0CW 

C8FXD CER CeOl UF +80=-20% 100VDCW 


C:FXD ELECT 1.0 UF 475-102 


150VDCW 


RECTIFIER®SSILICON SOMA 4OOOCPIV 
TWO DIODE ASSY 


NOT ASSIGNEC 
DIODE*SILICON 600PIV 


TRANSISTOR: SIL UNIJUNCTION 2N1671A 


RtFXD WW 100 OHM 5% SW 


R3FXO COMP 
R3FXD COMP 


100 OHM 10% 1W 
1000 OHM 10% 1W 


FACTORY SELECTED PART!TYPICAL VALUE GIVEN 


RtFXD COMP 
RtFXD COMP 


R?tFXD COMP 
RtFXD COMP 


270K OHM 10% 1/2W 
330 OHM 10% 1/2 


€8K OHM 10% 172W 
€8K OHM 10% 1/2W 


# See list of abbreviations in introduction to this section 
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A16R8 


Al6R9 


AloTBl 
Al7 


A17Cl 
A17C2 


A17CR1 
Al7CR2 
A17CR3 
A17CR4 
A17CRS 


A17CRE 
A1L7CR7 
A17CR8 
A17CR9 


A17R1 


Al7R2 
A1l7R3 
Al7R4 


A17R4 
A17R5 
A17R6 
A17R7 


A17R8 
A17R9 
A17R10 
A17R11 


A17R12 
A17R13 


Al7R14 
A17R15 


A1l7R16 
A17R17 


A17R18 
A17R19 


A17R20 
Al7R21 
A1L7R22 


A17R23 
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2100-0942 


0687-3931 


06551-2179 
08551-6049 


0150-0049 
0150-0036 


1901-0035 
1901-0055 
1901-0033 
1901-0035 
1901-00335 


1901-0035 
1901-0035 
1901-0033 
1901-0033 


0757-0312 
2100-0944 
0757-0089 
0757-0312 


2100-0944 
0757-0089 
0757-0312 


2100-0945 
0757-0089 
0757-0312 


2100-0945 


0757-0089 


0757-0312 


2100-0945 
0757-0089 


0757-01355 


2100-0945 
0757-0089 
0757-0135 


2100-0945 


0757-0089 
0757-0135 


2100-0945 
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R*VAR MET FLM 50K OHM 20% 

ANODE VOLTe ADJ 

RiFXO COMP 39K OHM 10% 1/2W 

FACTORY SELECTED PART!TYPICAL VALUE GIVEN 


BOARD+HV TIME DELAY:BARE PC BD 
HELIX VOLTAGE SHAPER ASSY!(STEWe EWO) 


CtFXO CER 1CO PF 5% 4KV 
C:FXU CER 470 PF 20% 6KV 
FACTORY SELECTED» NOT ALWAYS USED 


DIODESSILICON 180WV 100MA 
DIODe? SILICON 180wV 100MA 
DIODESSILICCN 180WV 1O0MA 
DIOPESSILICCN 180WV 100MA 
DIUDESSILICON 180wWV 1LOOMA 


DIODESSILICON 180wV 100MA 
OIUDESSILICON 180WV 1LOOMA 
DIODESSILICON 180WV 10O0MA 
DIODESSILICON 180WV 100MA 


‘RtFXD MET FLM 309K OHM 1% 1/2eW 
FACTORY SELECTED PART#TYPICAL VALUE GIVEN 
R&’VAR MET FLM 200K OHM 5% 
R&FXD MET FLM 1K OHM 2% 1/72W 
R&FXUO MET FLM 309K OHM 1% 1/2W 


FACTORY SELECTED PARTiTYPICAL VALUE GIVEN 
R&VAR MET FLM 200K OHM 5% 

R3FXLb MET FLM 1K OHM 2% 1/2W 

RtFXO MET FLM 309K OHM 1% 1/2W 

FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 


R&VAR MET FLM SOOK OHM 5% 

RtFXO MET FLM 1K OHM 2% 1/2W 

RtFXO MET FLM 309K OHM 1% 1/2W 

FACTORY SELECTED PARTITYPICAL VALLE GIVEN 
R?VAR MET FLM SOOK OHM 5% 


R&:FXD MET FLM 1K OHM 2% 1/2W 

RtFXO MET FLM 309K OHM 1% 1/2W 

FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 
R3VAR MET FLM SOOK OHM 5x 

R&FXO MET FLM 1K OHM 2% 1/72W 


RtFXD MET FLM 511K OHM 1% 1/2W 

FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 
R&*VAR MET FLM SOOK OHM 5% 

RtFXU MET FLM 1K OHM 2% 1/2W 

RtFXO MET FLM 511K OHM 1% 1/72W 


FACTORY SELECTED PARTITYPICAL VALUE GIVEN 


R3VAR MET FLM S5OQK OHM 5% 

RtFXL MET FLM 1K OHM 2% 1/28 

RtFXO MET FLM 511K OHM 1% 1/2W 

FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 


R*VAR MET FLM 500K OHM 5% 


+ See list of abbreviations in introduction to this section 
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@ Stock No. Description # 


Model 8551B Reference Designation Index, General (Cont. ) 


Reference 
Designation 


A17R24 
A17R25 


A17R26 
A17R27 


A17R28 
A17R29 


A17R30 
AL7R31 


AI7R32 
A17R33 
A17R34 
A17R35 
A17R36 


Al7TB1 
Als 


Alscl 
Al8c2 
A18C3 
Al8c4 
A18Cc5S 


A18C6 
A18C7 
A18C8 


AlscRl 
AlacR2 
A1l8CR3 
A1laCR4 
A1l8CRS 
A18CR6 


A18CR7 
A1l8CR8& 
AlacR9 
Al8CR10 
Al8CR1il 


Al8gcRl2 
A18CR13 
Al38cR14 
AlacR1s 


Al8sM1 


Al8Rl 
Al8R2 
A18R5 
Al8R4 
A18R5 


A18R6 
A18R7 


0757-0089 
0757-0137 
2100-0945 
0757-0089 


2100-0969 
0757-0310 
0758-0010 
0760-0035 


0760-00335 
0760-0035 
0760-0035 
2100-0741 
2100-0741 


08551-2176 
08551-6045 


0180-0144 
0160-0002 
0160-0002 
0160-0002 
0160-0002 


0160-0056 
0160-0056 
0180-0104 


1901-0025 
1901-0025 
1902-0215 


1902-0314 


1902-0225 
1901-0030 
1901-0030 
1901-0030 
1901-0030 


1901-0036 
1901-0036 
1901-0029 
1901-0029 


1010-0005 


0699-0001 
0758-0066 
0812-0017 
0812-0017 
0812-0017 


0687-4721 
2100-0091 


R8FXO MET FLM 1K OHM 2% 1/72W 
R&tFXD MET FLM 750K OHM 1% 1/2W 
FACTORY SELECTED PART#TYPICAL VALUE GIVEN 


R&:VAR MET FLM 


500K OHM 5% 


RtFXD MET FLM 1K OHM 2% 1/2W 


R&tvAR MET FLM 


SOK OHM 20% 


RtFXO MET FLM 133K OHM 1% 1/2W 
FACTORY SELECTED PARTiTYPICAL VALUE GIVEN 


R&tFXO MET Cx F 
R3FXO MET FLM 


R&tFXO MET FLM 
RtFxXD MET FLM 
R&tFXO MET FLM 
R&tVAR WW SK OH 
R&*VAR WW SK OH 


BOARDSHELIX VO 


LV RECTIFIER A 


LM 3300 OHM 
249K OHM 1% 


249K OHM 1% 
249K OHM 1% 
249K OHM 1% 
M S& 
M 5% 


LT=SHAPER (B 


SSY3 


5% 1/2W 
2w 


ew 


2\ 
2w 


ARe PC ED) 


CtFXD ELECT 200UF -10+100% 25V0CW 


C8FXO MY eO1LUF 
CtFXD MY eOQl1UF 
C8FXD MY eC1UF 
CsFXO MY eC1UF 


10% 600VDCW 
10% 600VDCW 
10% 600VOCW 
10% 600VDCW 


CtFXO PAPER 0-O47UF 10% 1000VOCW 
CtFXO PAPER O.O47UF 10% 1000VOCW 


CtFXO ELECT 20 


DICDE#SILICON 
DICCESSILICON 


O UF 15VDCWw 


l1OOWV 1LOOMA 
1OOWV LOOMA 


DIODE BREAKLOWN!SILICON 6e49V 5% 


NOT ASSIGNEC 


DIODE®SILICON BREAKDOWN 7-50V 5% 


DIODE BREAKDOWN:SSILICON 15-4V 5% 


DIODESSILICON 
DIODE?SILICCON 
DICGDEs SILICON 
DIODE: SILICON 


DIODES SILICCN 
DIODE:SILICON 
DIODE % SILICON 
DIODE’ SILICON 


INDICATORSELAP 


800PIV 
800PIV 
800PIV 
800PIV 


1000PIV 
1000PIV 
600PIV 
600PIV 


SED TIME 


RtFXO COMF ze7 OHM 10% 1/72W 
R&FXU MET FLM 620 OHM 5% 1/24 


R&FXO WW OecS 
RtFXO WW OeZS 
RtFXO WW OczS 


OHM 5% 3W 
OHM 5% 3W 
OHM 5% 3W 


R3sFXU COMP 4700 OHM 10% 1/2W 


R?VAR COMP 


5000 OHM 30% LIN 1/3W 


+ See list of abbreviations in introduction to this section 
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Table 6-1. Model 8551B Reference Designation Index, General (Cont. ) 


Description # 


Reference 
Designation 


A18R8 0690-1221 RtFXyY COMP 1200 OHM 10% 1W 

A1l8R9 O6e7—-@211 =: RtFXD COMP &20 OHM 10% 1/2W 

A18R10 0727-0292 RtFxX0 DEPC 3 MEGOHM 1% 1724 

AlaTBl UBSS leek 7 BOARD?tLOW-VCLTAGE RECTe (BARE PC BD) 
5040-0601 SUPPORT SPLASTIC 

Alg 08551-6058 EV POWERS OUERIBY, 

A19C1 0160-0166 C3FxDO MYLAR O.1UF 10% 

A19C2 0170-0040 CsFXU MY eC47 UF 10% 200VDCW 

A19C3 0140-0159 CtFXU MICA 3SO000PF 30UVOCW 

A19C4 0160-01635 CtFXO MY S3COPF 10% 

A19C5S 0180-0217 CtFXO AL ELECTe 1OUF 250V0CW 

A1l9C6 0160-0166 CsFXO MYLAR OelUF 10% 

A19C7 0170-0040 CitFxXO MY eQ47 UF 10% 200VDCW 

A19C8 0140-0159 CtFXO MICA SOOOPF 3SOOVDCW 

A19C9 0160-0165 CtFXU MY S3COPF 10% 

A19C10 0160-0217 CtFXO AL ELECTe 10UF 250VOCW 

A19cll 0170-0022 CtFXU MY OelUF 20% 600VDCW 

A19Cl2 0140-0159 CzFXO MICA 3000PF 300VDCW 

A19C15 0170-0060 CtFXO MY CceOG47UF 10% 4OOVOCW 

A19C14 0160-0845 ‘C8FXU MY Ce22UF 10% 4OOVODCH 

A19c15s 0180-6217 CtFXO AL ELECT. 1OUF 250VDCW 

A19C 16 0180-0217 CtFXO AL ELECTe 1OUF 250VDCW 

Al19CR1L 1902-0017 DIODE *BREAKLOWN#6e81V 10% 4OO MW 

A1l9cR2 1902-0017 DIODE sBREAKDCOWNI6e81V 10% 4OO MW 

A19CR3 1901-0025 DIODESSILICON 100WV 100MA 

A19CRY 1901-0025 DIODESSILICON 100WV 100MA 

A19CR5 1901-0025 DIODESSILICON 100WV 1LOOMA 

A1l9CR6 1901-0025 DIODESSILICCN 1LOOWV 100MA 

Al9CR7 1902-0017 DIODE +BREAKCOWN!6-e81V 10% 400 MW 

A19CR8B 1902-0017 DIOCE+BREAKDOWN?6e81V 10% 4OO MW 

A19CRI 1901-0025 DIODE?SILICON 100WV 100MA 

A19CR10 1901-0025 DIODESSILICON 1LOOWV 100MA 

A19CR1i1 1901-0025 DIODESSILICON 1O00WV 100MA 

A19CR12 1901-0025 OlODEtSILICON LOOWV 100MA 

A19CRIS 1902-0017 OIlOCE +BREAKDOWN:6-81V 10% 4OO MW 

A19CRI4 1902-0031 DIGDE BREAKCOWN!12.7V 5% 

A19CRI5 1901-0025 DIODESSILICON 1LO0WV 100MA 

A19CR16 1902-0070 DIODEtSILICON BREAKDOWN 6e6V 5% 

A19CR17 1901-0025 DIOUEZSILICON 100WV 100MA 

Al9K1 0490-0125 RELAYSARMATURE SPOT 2-AMP/COIL 6VDC 

A19K2 0490-0125 RELAYtARMATURE SPDT 2-AMP/COIL 6VO0C 

A19Q1 1850-0062 TRANSISTOR!GERMANIUM ALLOY JUNCTION 

A19Q2 1850-0040 TRANSISTOR :GERMANIUM 2N383 PNP 

A19Q3 1854-0003 TRANSISTOR :NPN SILICON 

A19Q4 1850-0062 TRANSISTOR *&GERMANIUM ALLOY JUNCTION 

A19Q5 1850-0040 TRANSISTOR :GERMANIUM 2N383 PNP 


A19Q6 1854-0003 TRANSISTOR:NPN SILICON 


# See list of abbreviations in introduction to this section 
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eal @ Stock No. Description # 


A19Q7 1850-0062 TRANSISTOR&GERMANIUM ALLOY JUNCTION 
41908 1850-0040 TRANSISTOR:GERMANIUM 2N383 PNP 
A19Q9 1854-0003 TRANSISTOR:NPN SILICON 
A1OR1 0693-4701 R3tFxXD COMP 47 OHM 10% 2W 
A1l9R2 0690-6821 R8FXO COMP 6800 OHM 10% 1W 
A19R3 0690-5621 R8FXO COMP 5600 OHM 10% 1W 
A19R4 0686-1005 R:FxXO COMP 10 OHM 5% 1/2w 
A19RS 0693-2731 RtFXO COMP 27K OHM 10% 2W 
A19R6 0686-2215 R&FXO COMP 220 OHM 5% 1/2W 
A19R7 0773-0005 RtFXD MET FLM 12K OHM 5% 5SW 
A19R8 0686-1025 R8FXD COMP 1000 OHM 5% 1/2W 
ALORI 0693-2731 R8FXO COMP 27K OHM 10% 2w 
A19R1IO 0686-6825 RtFXU COMP €800 OHM 5% 1/2W 
Al9R11 0686-5625 R&FXO COMP £600 OHM 5% 1/2W 
A19R12 0686-1025 R:FXO COMP 1000 OHM 5% 1/72W 
A19R13 0730-0065 RtFXD DEPC S$O.5K OHM 1% 1W 
Al9R14 0811-0266 RtFXD WW SSK OHM 1% 3/4W 
ALIRI5S 0811-0266 RtFXS ww SSK OHM 1% 3/4W 
A1LOR16 0690-3301 R&tFXD COMP 23 OKM 10% 1W 
FACTORY SELECTED PART:TYPICAL VALUE GIVEN 
A1OR17 NOT ASSIGNEC 
A19R18 0690-6821 RtFxXO COMP 6800 OHM 10% 1W 
ALOR1IO 0690-5621 RtFXD COMP 5600 OHM 10% 1W 
A19R20 0686-1005 R8FXO COMP 10 OHM 5% 1/2wW 
A19R21 0693-2731 R&FXO COMP 27K OHM 10% 2W 
Al9R22 0686-2215 R&FXO COMP 220 OHM 5% 1/2W 
A1L9R23 0773-0006 RtFXU MET FLM 15K OHM 5% SW 
A19R24 0686-1025 RtFXD COMP 1000 OHM 5% 1/2W 
A19R25 0693-2731 RtFXO COMP 27K OHM 10% 2w 
A19R26 0686-6825 RtFXU COMP 6800 OHM 5% 1/2W 
A19R27 0686-5625 RtFXD COMP 5600 OHM 5% 1/2W 
A19R28 06686-1025 R:FXU COMP 1000 OHM 5% 1/2W 
A1L9R29 0730-0065 RtFXO DEPC GO.e5K OHM 1% 1W 
A19R30 0811-0266 R8FXD WW 55K OHM 1% 374W 
ALOR31 0811-0268 R&tFXD WW 74K OHM 1% 3/4W 
A19R32 0690-4701 R:FXOB COMP 47 OHM 10% 1W 
FACTORY SELECTED PART!TYPDCAL VALUE GIVEN 
A19R33 0690-6821 R&FXU COMP €800 OHM 10% 1W 
A19R3B4 0690-5621 RtFXU COMP 5600 OHM 10% IW 
A19R35 0686-1005 RtFXD COMF 10 OHM 5% 1/2w 
A19GR36 0773-0004 R8FXO MET FLM 1OK OHM S&® Sw 
A19R37 0693-3331 RtFXO COMP 33K OHM 10% 2W 
A19R38 0686-2215 RtFXO COMP 220 OHM 5% 1/2W 
A19R39 0687-1221 RtFXO COMP 1200 OHM 10% 1/2W 
A19R4O 0686-6825 R8FXO COMP €800 OHM 5% 1/2W 
A19R41 0764-0040 RtFXU MET UX FLM 39K OHM 5% 
A19R42 0686-1025 R&FXD COMP 1000 ORM 5% 1/2W 
A19R43 0686-5625 R&sFXU COMF 5600 OHM 5% 1/2W 
A1LOR4Y 0764-0040 R3FX0 MET OX FLM 39K OHM 5% 
A1QGR4S5 0730-0065 RtFXD DEPC $O.5K OHM 1% 1W 
A1LOR46 0811-0267 R:FXO AW SSK OHM 1% IW 


+ See list of abbreviations in introduction to this section 
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Designation 


Al19R47 
A19R48 


A19TB1 


A20 


A20Q1 


A20Q2 


A2l 


A21C1l 
A21C2 


A2icRl 
A21CR2 
AZ1CRS 
A21CR4Y 


A2iR1 
A2iR2 
A21R3 
A21R4 
A21R5 
A21R6 
A21R7 
A21R8 


A21TBl 


A22K1 
A23 
A23CRl 


A23CR2 


02435-1 
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2100-0941 
0811-0269 


08551-2160. 


08551-0022 
08551-6057 


1850-0094 
1200-0045 
1200-0147 
1850-0098 
1200-0045 


1200-0147 
1850-0098 
1200-0045 
1200-0147 
1850-0098 


1200-0045 
1200-0147 
1850-0098 
1200-0045 
1200-0147 


1850-0098 
1200-0045 
1200-0147 


08551-6007 


0140-0215 
0160-0161 


1901-0025 
1901-0025 
1901-0025 
1901-0025 


0758-0019 
0758-0064 
0758-0035 
0758-0075 
0758-0021 


0758-0039 
0686-2445 
0758-0037 


08551-2161 
08551-6065 


3106-0005 
08551-6102 
1901-0169 


0€551-2041 
5080-0221 


Section VI 
Table 6-1 


Model 8551B Reference Designation Index, General (Cont. ) 


@® Stock No. Description # 


R3VAR WW 1000 OHM 5% TYPE V 
RsFXO WW 1600 OHM 1% 1/74 


BARE BOARU%LOW VOLTAGE POWER SUPPLY 
COVER CANTAISCRIG1A19CR171A1909 


LV SERIES REGULATOR ASSY 


TRANSTSTOR?GERMANIUM PNP SELECTED 
INSULATOR? TRANSISTOR ANODIZEL ALUMINUM 
SLEEVE? INSULATOR NYLON NOo4 
TRANSISTOR*tGERMANIUM PNP SELECTED 
INSULATOR? TRANSISTOR ANODIZED ALUMINUM 


SLEEVES INSULATOR NYLON NOc4 
TRANSISTOR*GERMANIUM PNP SELECTED 
INSULATORS TFANSISTOR ANODIZED ALUMINUM 
SLEEVE?INSULATOR NYLON NOeY 
TRANSISTORSGERMANIUM PNP SELECTED 


INSULATOR? TRANSISTOR ANOUIZEU ALUMINUM 
SLEEVESINSLLATOR NYLON NOY 
TRANSISTOR*GERMANIUM PNP SELECTED 
INSULATOR? TRANSISTOR ANODIZED ALUMINUM 


SLEEVES INSULATOR NYLON NOo4 


TRANSISTOR &GERMANIUM PNP SELECTED 
INSULATOR® TRANSISTOR ANODIZED ALUMINUM 
SLEEVES INSULATOR NYLON NO.4 


BCARD ASSYe METER 


CtFXO MICA 2000PF 1% 300VDCW 
C8FXO MY OeCl UF 10% 200VD0CW 


DIODeEsSILICCN 100WV 1LOOMA 
DIODESSILICON 100WV 100MaA 
DIODESSILICON 1O0OWV 1OOMA 
DIOGDESSILICON 1OOWV 1LOOMA 


RtFXU MET FLM 18K OHM 5% 1/2W 
R&FXU MET FLM 36K OHM 5% 1/2W 
RtFXD MET FLM 3000 OHM 5% 1/2W 
RtFXO MET FLM 24K OHM 5% l/2W 
RtFXLU MET FLM 51K OHM 5% 1/72W 


RtFXO MET FLM 20K OHM 5% 1/2W 
RtFXO COMP 240K OHM 5% 1/2W 
RtFXO MET FLM 5100 OHM 5% 1/eW 


BOARD+ METERSBARE PC BD 
CABLE HARNESS METER BOARD 


SWITCHSCOAXIAL 24V SPDT 
SAMPLER ASSEMBLY 
DIODEtSILICON 


POST:O10Dt 
SEMICON DEVICE tDIODE 


+ See list of abbreviations in introduction to this section 
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A230C1 08551-6103 SAMPLERSOIRECTIONAL COUPLER ASSY 
INCL 2 12-IN CABLES W/TYPE N MALE FEMALE 
A23P1 08551-6069 CONNECTOR LOAD ASSY: INCLUDES 
1250-0045 CONNECTORS ELECTRICAL RF BNC (PLUG) RECPT 
5000-0234 SPRING& CONTACT 
5020-0366 RINGS CONTACT 
A23R1 = R&tFXD COMF S OHM 5% 3/4W 
THREE 27-CHM RESTSTORS IN PARALLEL 
PART OF A23P1 
A24 08551-6132 STABILIZATION: SWITCH ASSY 
0370-0113 KNOBeBLK CONCENTRIC 3/4INe OD 1L/4IN, SHAFT 
A24ucl 0150-0050 Cs:FxO0 CER LOOOPF 600 vOCw 
A24R1l 2100-0153 R&’VAR 2000 OHM 20% LIN 1/2 
0370-0306 KNOB*RED W/ARROW 5/8 INe OD 1/8 INe SHAFT 
A24S1 3100-1595; SWITCHSROTARY 2-SECT 8 POSITION 
A25 08551-6164 BIAS GENERATOR ASSY 
A25C1 0160-0156 C8FXD MY 00039 UF 10% 200VDCW 
A25Ql1 1854-0071 TRANSISTOR?SILICON NPN 2N3391 
A25Q2 1854-0071 TRANSISTOR®SSILICON NPN 2N3391 
A25Q3 1853-0020 TRANSISTORSSILICON PNP 
A25R1 2100-1762 RsVAR WW 2CK OHM 10% LIN 1/2w 
A25R2 0757-0464 RtFXD MET FLM 90¢9K OHM 1% 1/8W 
A2Z5SR3 0757-0465 R3tFXU MET FLM LOOK OHM 1% 1/8W 
AZSR4 0757-0199 RsFXO MET FLM 2165K OHM 1% 1/8W 
A25R5 0757-0059 RsFXu MET FLM 1 MEGOHM 1% 1/2W 
A25R6 0686-2055 RtFXO COMF 2 MEGOHM 5% 1/2W 
A25R7 0757-0465 RtFXU MET FLM 1OOK OHM 1% 1/6W 
A25R8 0757-0465 RtFXO MET FLM LOOK OHM 1% 1/8W 
A25R9 0757-0280 R8FXO MET FLM 1K OHM 1% 1/78W 
A25TBl 08551-2306 BOARD&tMIXER BARE PC 8D 
ATl 0960-0008 CIRCULATOR 33-PORT 
08551-0114 BRACKET&sCIRCULATOR SUPPORT 
AT2 08551-6071 ATTENUATORK%FXD COAXIAL 3DB 
61 3140-0010 MOTORSAC 1/175 HP 2800 RPM FIG 6-5 
5060-0878 FILTER ASSYtAIR FAN 
B1MP1 08551-6043 FAN MOTOR ASSY 
bIiMP2 3160-0013 BLADE FAN 4 BLADES 4-1/2 
B1MP3 08581-2155 SPACER 
B1iMP4 2200-0010 SCREWtMACHINE RH SST 4-4O X 3/4 
# See list of abbreviations in introduction to this section 
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2190-0004 WASHERSLOCK PH BRZ NP Ge270 OD FOR#U SCREW 
2360-0016 SCREWSMACHINE RH SST 6-32 X 1-1/4 
2190-0007 WASHERSNOc6 W/INTERNAL LOCK 
2420-0001 NUTSHEX ST MP 6-32 X 5/16 W/LOCKWASHER 
3050-0066 WASHER?tFLAT BRASS 6 X 3/8 OD 
0180-0155 CSFXO TA 2eZ2UF 20% 20VDCW 
NOT ASSIGNEL 
0150-0024 C8FXO CER O.02UF +80%-20% 60UVOCW 
PART OF S4 
0160-0163 C:FXD MY 330COPF 10% 200VDCW 
PART OF Su 
0160-0163 CtFXO MY 3300PF 10% 200VDCW 
PART OF S4& 
0150-0052 CtFxb CER 005 UF 20% 4OOVOCW 
PART OF S4 
0160-3018 CtFxXD PAPER 3 UF +20-10% 2000VDCW 
08551-0126 BRACKET+ CLAMPING 
1210-0004 CLAMP &CAPACITOR 
0160-3018 C:FxO PAPER 3 UF +20-10% 2000VDCW 
08551-0128 BRACKET+ CLAMPING 
0180-0052 CtFXO ELECT 2x10UF 450V0CW 
PART OF CS 
0150-0052 CtFXD CER UeQSUF 20% 4OOVECW 
0160-2044 CtFXO PAPER 0.1 UF 10% 2000VLCH 
0160-2045 BRACKET:CAPACI TOR 
- NUT810=-32 
NOT ASSIGNEC 
0180-0042 CtFXD ELECT 120UF 350V0CW 
0180-0042 CsFX6 ELECT 120UF 350V0Cw 
0180-0042 CtFxXD ELECT 120UF 350VDCW 
0180-0126 CtFXD ELECT 2800UF -10+30% 30VDCW 
NOT ASSIGNED 
0180-0136 CtFXD ELECT LOUF -10+4100% SOVOCW 
0160-0151 C8FXO CER 4700PF +80%-20% YOOOVOCW 
0180-0205 C8FXD ALUM. 12 UF -10 +75% 150VOCW 
NOT ASSIGNED 
0170-0086 CtFXD MY Ocz2 UF 20% S5OVDCW 
0150-0023 CtFXD CER 2000 PF 20% 1000VDCW 
0160-0845 CtFXD MY Oez2 LF 10% 4OOVOCW 
0160-0845 CtFXD MY OezZ2 UF 10% 4OOVOCW 
0180-0063 C8FXD ELECT SOQUF -10%+100% 3VOCW 
1901-0032 DIODEtSILICON 100PIV 15A 
1901-0032 DIODEtSILICON 1LOOPIV 15A 
1901-0025 DIODESSILICON 10@WV 1LOOMA 
2140-0015 LAMP$GLOW NEON NE-2HCSTANDBY ) 
5040-0234 LAMPHOLDER 
5040-0235 LAMP: BASE 
2140-0015 LAMP:GLOW NEON NE-2HCON) 
5040-0234 LAMPHOLDER 
5040-0235 LAMP: BASE 
2140-0015 LAMP:GLOW NEON NE=2HCREDUCE SPEC WIDTH) 
5040-0234 LAMPHOLDER 
5040-0235 LAMP: BASE 


+ See list of abbreviations in introduction to this section 
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OS4 2140-0010 LAMP!INCANCESCENT 6 VOLT 
DSS 2140-0010 LAMPS’ INCANDESCENT 6 VOLT 
DS6 2140-0010 LAMPS INCANCESCENT 6 VOLT 
CS7 2140-0010 LAMPS INCANCESCENT 6 VOLT 
0S8 2140-0010 LAMPS INCANCESCENT 6 VOLT 
ILLUMINATES FREQUENCY SCALE 
1450-0110 LAMPHOLDER ASSEMBLY !5-SOCKETS 
OS9 2140-0015 LAMP!GLOW NEON NE=2HCSPEC WIDTH UNCAL) 
5040-0234 LAMPHOLDER 
5040-0235 LAMP: BASE 
Pil 2110-0029 FUSESCARTRILGE 3 AMP 125V SLOW BLOW 
2110-0059 FUSESCARTRICGE 1-1/2A SLO-BLO 
FLI 08551-6000 LOW PASS FILTER ASSY 
Jl 1250-0102 CONNECTOR: BNC FEMALE 
5020-3334 CONNECTOR SHELL: BULKHEAD TYPE NCP/O W13) 
5020-3249 PIN: FEMALE 
1250-0815 INSULATOR:RF CONNECTOR 
00354-229 CONDUCTOR: CENTER 
J2 1250-0102 CONNECTORS BNC FEMALE PART OF W17 
EXT MIXER INPUT 
J3 1250-0083 CONNECTORS &NC PART OF AS 
2GC OUTPUT 
JY 1250-0102 CONNECTOR? BNC FEMALE 
2 GC TeFe INPUT P/O W3 
JS = CONNECTOR?BNC FEMALE 200 MC OUTPUT P/O Wes 
J6 - CONNECTORSBNC FEMALE 200 mC INPUT P/O W26 
J7 1250-0102 CONNECTOR? BNC 
ITeFe OUTPUT P/O W27 
JB 1250-0102 CONNECTOR 8ENC 
SWEEP INPUT 
J9 1251-0143 CONNECTORSFEMALE 14=CONTACT JACK 
J10 - CONNECTOR? TYPE N FEMALE LO OUTPUT 
Jll = CONNECTOR2EWO TERM P/O W20 
Jl2 1250-0238 CONNECTOR? RF CABLE JACK BNC PART OF W16 
cs 1250-0212 CONNECTORS LACK CHASSIS BNC 
A2 MIXER CCUPLER 200MC OUTPUT 
J14 1250-0084 CONNECTORS UACK CHASSIS BNC PART OF A3 
A3 COAX MIXER OUTPUT 
J15 PART OF AGK1 
J16 PART OF A&K1 
Hur PART OF A4YK} 
J18 1250-0212 CONNECTOR%UACK CHASSIS BNC 
2 GC INPUT TO A7 2 GC MIXER 
J19 1250-0792 CONNECTOR*RF BNC BLKHD MOUNT JACK RECPT 
1800MC INFLT TO AZT 2GC MIXER 
J20 1250-0794 CONNECTORSRF TNC BLKHD MOUNT JACK RECPT 
J20 200 MC OUTFUT FROM AZ 2 GC MIXER 
J2l PART OF A&K] 
J22 PART OF A&K1L 
J23 PART OF A&K1 
J24 1250-0212 CONNECTORS JACK CHASSIS BNC 
AS CONVERTER 
20U MC INPLT 
# See list of abbreviations in introduction to this section 
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J25 


J26 


J27 


J28 


J29 
J30 
J31 


J32 
J33 


J34 
J35 
J36 
J37 
J38 
J39 


J4O 


Ki 
K2 
KS 
KY 


M1 


MP1 THR 


MP7 
MP3 


MP9 

MP10 
MP11 
MP1l2 
MP13 


Ql 


Q2 


02435-1 


Table 6-1. 


Section VI 
Table 6-1 


Model 8551B Reference Designation Index, General (Cont. ) 


@ Stock No. Description # 


1250-0795 


1250-021<c 


1250-0793 


1250-0149 


1460-0091 
1250-0149 


1250-0795 


1250-0212 
5000-0234 
1251-0095 


1251-0156 
1250-0102 


1250-0720 


08551-23513 


0490-0115 
0490-0115 
0490-0039 
0490-0114 


1120-0156 


0360-0018 


0360-0016 


5060-0878 

08551-0009 
08551-00235 
08551-0028 


1850-0098 
1200-0045 
1200-0147 
1850-0098 


CONNECTOR#RF BNC RT-ANGLE BLKHO JACK RECPT 
AS CONVERTER 180 MC OUTPUT 

CONNECTOR? uACK CHASSIS BINC 

A1l1S LOCK ASSEMBLY 

10 MC OUTFLT 

CONNECTOR?tRF BNC RT-ANGLE BLKHD JACK RECPT 
A1l5 LOCK ASSY DISC. OUTPUT 


CONNECTOR?RF BNC RIGHT-ANGLE 

1OMC INPUT TO SAMPLER 

SPRINGSCOMFRESSION 0-609-040110 X 1-3/8 
CCIWNECTOR*SRF COAXIAL BNC RT-ANGLE RECEPT 
AlS LOCK ASSY PULSE INPUT FROM A23 SAMPLER 
CONNECTORS RF BNC RT=ANGLE BLKHO JACK RECPT 


A1S LOCK ASSY PULSE AMPL OUTPUT 
CONNECTORSF70 BWO VS OUTPUT TO AS ASSY 
CONNECTOR*F/0 BWO VS OUTPUT TO A23 ASSY 
CONNECTOR#tUACK CHASSIS BNC 

AQ CONVERTER 20MC OUTPUT 

CONTACT sSFRING 


RECEPTACLE $SWITCHED LINE OUTPUT 
SPRINGSGRCUND PIN 


“CONNECTORS BNC FEMALE 


PRESELECTCR DRIVE OUTPUT 
TYPE N FEMALE’ PART OF A22kK1 


TYPE N FEMALE? PART OF A22K1 
TYPE N FEMALE’ PART OF A22K1 
CONNECTORS INPUT TO MIXER/COUPLER 
PART OF A2 

CONNECTORS INPUT TO COAXIAL MIXER 


PART OF A3 


RELAY%ARMATURE SPDT/COIL 6VOC 
RELAYSARMATURE SPDT/COIL 6VDC 

RELAY :DPDT 

RELAY SARMATURE SPOT/COIL 125mMW SENSITIVITY 


MICROAMMETER325UA-0-25UA ZERO CENTER 
OSC TRACK BALANCE 


NOT ASSIGNEC 

TERM BO34 INSULATED 1 GROUNDING 
TIE POINT FOR LV RECT Als CKTS 
TERM BOt4 INSULATED 1GROUNDING 
TIE POINT FOR CONVERTER CKTS 


FILTER ASSYSAIR 
HOLDERSAIR FILTER 
SCREENSFILTER 
RETAINER? SCREEN 


TRANSISTOR*GERMANIUM PNP SELECTED 
INSULATORS TRANSISTOR ANODIZED ALUMINUM 
SLEEVE? INSULATOR NYLON NOc4 

TRANSISTOR ?GERMANIUM PNP SELECTED 


# See list of abbreviations in introduction to this section 
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1200-60043 INSULATOR* TRANSISTOR ANODIZED ALUMINUM 
1200-0147 SLEEVES INSULATOR NYLON NOeY 
Qs 1850-0098 TRANSISTOR SGERMANIUM PNP SELECTED 
1200-0043 INSULATORS TRANSISTOR ANODIZED ALUMINUM 
1200-0147 SLEEVES INSULATOR NYLON NOe4 
Q4 1850-0064 TRANSISTOR SGERMANIUM 2N1183 PNP 
1200-0076 INSULATORS TRANSISTOR 
1200-0087 CLAMP 3 TRANSISTOR 
1200-9092 BUSHING$ TRANSISTOR 
GS 1850-0062 TRANSISTORS PNP 2N404 
1205-0025 HEAT SINK&NUT 
1205-0026 HEAT SINK?*BODY 
Q6 1850-0062 TRANSISTOR3PNP Z2N4OY4 
1205-0025 HEAT SINK&NUT 
1205-0026 HEAT SINKteCDYy 
Rl 0758-0010 R&8FXU MET OX 3e3K OHM 5% 1/2W 
R2 0758-0010 R&8FXD MET CX 3e3K OHM 5% 1/2W 
RS 2100-1569 R&VAR COMP SK OHM 20% LIN 1/2W 
SENSITIVITY 
0370-0025 KNOB? 
P/O SENSITIVITY 
RY 2100-0054 RtFXD WW 10K OHM 10% LIN 2W 
SPECTRUM CENTERING 
R5 2100-0758 R&VAR WW 200K OHM 3% LIN 1O-TURN 
TUNE 
0370-0111 KNOBSCRANK 1=-INCH DIAMETER 1/4 IN SHAFT 
0370-0050 HANDLE tCRANK ONLY 
P/O TUNE 
2410-0001 SCREWSMACHINE OV SST PHILLIPS DR 6-32X5/8 
HOLDS KNOB ON CRANK 
R6 08551-8017 R&tvAR WW 1CK OHM 
P/O TUNE 
R7 2100-0803 R&:VAR WW 2CK OHM 5% LINEAR 360 DEGREE ROT 
GANGED TO TUNE 221 POTENTIOMETER 
R8 NOT ASSIGNED 
R9 0683-3315 RtFXO COMP 330 OHM 5% 1/4W 
PART OF S4& 
R10 0683-2415 R3FXO6 COMP 240 OHM 5% 1/4W 
PART OF S4 
Rll 0683-1045 R3FXD COMP 100K OHM 5% 1/74W 
PART OF S4 
Rl2 0683-2215 R&tFXD COMP 220 OHM 5% 1/4W 
PART OF S4 
R13 0683-1045 R&FXD COMP 160K OHM 5% 1/4W 
PART OF S4 
K14 0683-1315 RtFXU COMF 130 OHM 5% 1/4W 
PART OF S4 
R15 0683-1045 R&tFXD COMP 100K OHM 5% 1/4W 
PART OF S4 
R16 08551-8013 Re CAP DISCK8FXD+ 3=MEGOHM, 10% 1/2 
CAPACITOR CISCHARGE 
R17 08551-8013 Re CAP DISCHSFXDe 3—MEGOHMe 10% 1/72W 
# See list of abbreviations in introduction to this section 
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0687-3321 
0687-3321 
0693-2221 
0687-4741 
0690-1041 


0667-1011 
0687-3501 
0€87-1021 
0687-1021 
0687-1011 


0687-3301 
0687-1021 
0687-1021 
0687-1011 


0687-1011 


0689-1505 


08551-8015 


0690-1541 


0690-1541 
0690-1541 
0684-3331 
0684-3331 


0687-1031 


0816-0015 
0687-1041 
0684-3331 


08551-6070 
08551-6070 
0693-1011 
0758-0021 
0758-0021 
2100-0011 
2100-0730 
2100-0044 
0684-3331 
2100-0141 
2100-0141 
1250-0207 


0839-0006 
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RtFXD COMF 3300 OHM 10% 1/2W 
R&FXO COMF 3300 OHM 10% 1/2W 
R3FXD COMF 2200 OHM 10% 2W 
RsFXO COMP 470K OHM 10% 172W 
R&FXD COMP 100K OHM 10% 1W 


R3FXO COMP 100 OHM 10% 1/2W 
RiFXU COMP 33 OHM 10% 1/2W 
RtFXO COMP 1000 OHM 10% 1/2W 
RtFXD COMP 1000 OHM 10% 1/2W 
RtFXO COMP 100 OHM 10% 172W 


R&FXO COMP 33 OHM 10% 1/2W 
RtFXD COMF 1000 OHM 10% 1/2W 
R:FxD COMP 1000 OHM 10% 1/2W 


NOT ASSIGNEC 
R&FXD COMP 100 OAM 10% 1/72W 


RitFXU COMP 100 OHM 10% 1/2W 

NOT ASSIGNED 

R3FXD COMP 15 OHM 5% 1W 

RESISTOR: CAPe DISCHARGE 3 MEGOHM 


RitFXO COMP 150K OHM 10% IW 


R&FXO COMP 150K OHM 10% 1W 

RtFXO COMP 150K OHM 10% 1W 

RtFXO COMF 33K OHM 10% 1/4W 
R&tFXO COMP 33K OHM 10% 1/4W 
NOT ASSIGNED 


RiFXU COMP 10K OMM 10% 1/2W 

FACTORY SELECTED PARTItTYPICAL VALUE GIVEN 
RtFXO WW 5G OHM 10% 10W 

R&FXO COMP 100K OHM 10% 1/2W 


R&FXb COMP 33K OHM 10% 1/74W 


RtFXO SO-OKM COAX TERM=PLUGS INTO LO OUTPUT 
RtFXO SO-ORM COAX TERMINAL 

PLUGS INTO MIXER/COUPLER 

TERMINATES EWO LINE TO RF MIXERS 

R&FXO COMF 100 OHM 10% 2j 


RtFXO MET CX 51K OHM 5% 1/2W 
RtFXO MET CX 51K OHM S%® 1/2W 
R&VAR COMP SOOO OHM LIN 1/2W 
SIGNAL IDENT CAL 

R&*VAR COMP 100 OHM 10% LIN 2c2W 
FREQUENCY VERNIER 

R&*VAR COMP SOK OHM 10% 2W 


STAB TUNE 

R&FXO COMP 33K OHM 10% 1/4W 

R&’vVAR COMF SOK OHM 20% LIN 1/4Ww 

R?VAR COMP SOK OHM 20% LIN 1/4W 

R&tFXD COAX TERM SO OHM EXT MIXER INPUT 


THERMISTOR!10 OHM 10% 


NOT ASSIGNED 


+ See list of abbreviations in introduction to this section 
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$2 3101-0041 SWITCHSTOG OPDT 3 POS 15 AMP 125VAC 
LINE SWITCh 
$3 3101-0034 SWITCHSSLICE 4 POT O65 AMP 125 VOC 
115/230V LINE VOLTAGE 
S4 08551-6059 SWITCH ASSY!GAIN COMPENSATING 
3100-0835 SWITCHSROTARY PART OF S4 
ue 9100-0269 TRANSFORMER 8POWER 
FILAMENT SUPPLY 
T2 9100-0270 TRANSFORMER 8POWER 
LV 
T3 9100-0268 TRANSFORMER 2POWER 1000-150 VOLTS 
HV 
V1 1923-0048 ELECTRON TUBE: 8068 BEAM PENTODE 
1401-0006 CAP+ PLATE+ CERAMIC 
V2 1923-0048 ELECTRON TUBE: 8068 BEAM PENTOUE 
1401-0006 CAP+ PLATE+ CERAMIC 
V3 NOT ASSIGNED 
V4 1940-0010 ELECTRON TLEE?0G3 
V5 1951-0030 ELECTRON TUBE?BWO 2-4GC STEWART 
V6 1921-0005 ELECTRON TLEEs 6C4 TRIODE 
wi 08551-6165 CABLE ASSY!8COAX MIXER OUTPUT (A3) 
1L7-IN TRI-SHIELD COAX TERM W/ gnc MALE 
w2 08551-6013 CABLE ASSY%EXT JUMPER ZGC IF AMPL 
TUNED 9 IN COAX TERM W/TNC AND BNC MALE 
w3 08551-6037 CAGLE ASSYtA7 2G6C MIXER IN 10-IN COAX 
ONE END TERM W/BNC MALE OTHER BNC FEMALE 
w4 08551-6014 CABLE ASSY%2GC MIXER OUTPUT (A7) 
13 IN TRI-SHIELD COAX TERM W/ BNC MALE 
wS 08551-6012 CAsLt ASSYItLP FLT OUTPUT 
6-INCH COAX TERM. W/BNC MALES 
wo 08551-6012 CABLE ASSY%EXT JUMPER 200MC 
6-IN COAX TERM W/BNC MALES 
Ww7 08551-6013 CABLE ASSY%A2 MIXER/COUPLER ZOOMC OUTPUT 
9-IN COAX TERM W/BNC MALES 
w8 8120-0078 CAGLE POWER 7-.5FT. 
w9 08551-6038 CABLE ASSY #CONTROL=INTERCONNECTING 
14-COND CABLE TERM W/14=PIN CONNECTORS 
w10 08551-6012 CABLE ASSYt€=INCH COAX TERMew/ BNC MALE 
FROM 10MC CSC A1SA1 TO SAMPLER A23 
wil 08551-6014 CAbLE ASSYSINTERUNIT 20 MC 
wi2 08551-6014 CABLE ASSYSINTERUNIT SWEEP 
13-IN TRI@SHIELD TERM. W/BNC MALES 
W13 08551-6177 CABLE ASSY315 IN TRI- SHIELD COAX TERM 
W13u1 1250-0102 CONNECTOR: BNC. FEMALE TYPE 
W13MP1 00354-229 CONDUCTOR: CENTER 
W13MP2 1250-0815 INSULATOR:RF CONNECTOR 
W13MP3 5020-3249 PIN: FEMALE 
W13MP4 5020-3334 CONNECTOR SHELL: BULKHEAD TYPE N 
W14 08551-6178 CABLE ASSY:8-1/2" TRI-SHIELD COAX TERM 
1250-0916 BODY:RF CONNECTOR 
1250-0917 CONTACT:RF CONNECTOR 
W15 08551-6153 CABLE ASSY:18" TRI-SHIELD COAX TERM 
TYPE N TO TNC MALES A22 TO 200MC MIXER 
08551-6027 CABLE ASSY:A2 MIXER/COUPLER INPUT 
24", 3-SHIELD SOLID CNTR COAX: FEMALE TNC 
08551-6020 CABLE ASSY:EXT MIXER INPUT 
17" COAX TERM W/FEMALE PIN 
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W18 
W19 


W20 


Wel 
W22 


W2s 


w24 


W25 


W260 
w27 
w28 


W29 


W30 


W311 
W352 


W353 
W34 


W35 
XA1L3A 
XA138 


XAL4A 
XA14B 


XA15 THR 


XA18 


XAL9SA 
XA19B 


XFL 


XV1 
XV2 
XV3 
XV4 
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08551-6021 


08551-6022 
08551-6180 


0&€551-6025 


08551-60<4 


08551-6037 


08551-6037 


08551-6057 


08551-6063. 9 


08551-60635. 8 


08551-6127 
06551-6156 
08551-6181 
1250-0916 
1250-0917 
08551-6161 
1251-0194 
1251-0194 


1251-0194 
1251-0158 


1251-0194 
1251-0172 


1400-0084 


1200-0002 
1200-0002 


1200-0009 
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CABLESRF FROM BWO TO A3 COAX MIXER 

PART OF CCLPLER BLOCK ASSY 08551-6168 
CABLESCARRIES BWO RF FROM AS TO AZ MIXER 
PART OF COLFLER BLOCK ASSY 08551-6168 
CABLE ASSY%LO OUTPUT PART OF A2 

7T-INCH COAX TERMe W/SPL FEMALE BNC 


CABLE ASSY#A2 MIXER/COUPLER FLT OUTPT 
7-IN S-SHIELD SOLID CNTR COAX W/MALE 
CABLE ASSY%AS 26GC I F AMPL IN PUT 

17 -IN TRI-SHIELD COAX TERM W/MALE BNC 
CABLE ASSY%218G MC FROM A6é HARMe GEN TO 


AY CONVERTER ASSY=20-IN COAX PART OF A6 
TUNED CABLE ASSY% FROM Ajo HARMeGEN TO 
A7 2GC MIXER=22 IN COAX PART OF AG 
CAsLE ASSY%8FROM AB COAX SW TO 200 MC 
10-IN COAX BNC MALE TO BNC FEMALE 


CAGLE ASSY% FROM 200MC INPUT TO ASQ 
CONVERTERS 1LO0=IN COAX BNC MALE TO BNC FEMALE 
CABLE ASSY# FROM AO CONVERTER TO I.F, 
OUTPUT 10-IN COAX BNC MALE TO BNC FEMALE 
CABLE ASSYtA1S5 DISC. OUTPUT TO Al3 

HELIX CONT=24IN COAX TERM W BNC 

CABLE ASSY%A23 SAMPLER TO AT1(wW29) 

PART OF A230C1 


PART OF A230C1 

SAMPLER LO OUTPUTCW30) 

CABLE ASSY?A14 SEARCH DRIVE TO AlS 
LCOCK+28=-IN COAX TERMe W/MALE B NC 
CABLE ASSY? BWO VS TO CIRCULATOR(AT1I) 


11 IN COAX TERMe W/TYPE N MALES 
CABLE ASSY2FM A13 BD TO REAR PANEL J35 
CABLE ASSYt9-IN TRI-SHIELD COAX TERM 


BODY:RF CONNECTOR 
CONTACT: RF CONNECTOR 
CABLE ASSY:16 IN TRI-SHIELD COAXCP/0O A2) 


CONNECTOR®FRINTED CIRCUIT 15-CONTACT 
MATES WITH A13A 

CONNECTOR#FRINTED CIRCUIT 15-CONTACT 
MATES WITH A138 

CONNECTOR?1& CONTACT MATES W/AL4A 
CONNECTOR?86 CONTACTS MATES W/A14B 


NOT ASSIGNED 


CONNECTOR?215 CONTACTS MATES W/AIL9A 
CONNECTOR822 CONTACTS MATES W/A196 


POST &FUSEHOLDER 


SOCKETSVACUUM TUBE OCTAL CERAMIC 
SOCKET& VACUUM TUBE OCTAL CERAMIC 
NOT ASSIGNED 

SOCKET&TUBE 7-PIN MINIATURE 


+ See list of abbreviations in introduction to this section 
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NOT ASSIGNED 
SOCKETS TUBE 7 PIN 


LINE FILTER&LOW=-PASS 
INCL PWR PLUG THAT MATES W/PWR CABLE ws 
FILTER&RF 


MISCELLANEOUS 


DIAL DRUM ASSY FIG 6-8 
EXTENDERS FC 15=PIN 

EXTENDER?SPC 22-PIN 

FRONT PANEL ASSY 

WINDOW 


1 


# See list of abbreviations in introduction to this section 


XV5 

XV6 1200-0009 

21 9110-0104 

Z2 08551-4003 
08551-4002 
08551-6123 
08551-6122 
08551-6166 
08551-2052 
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@) 
c 
® 
8661B-B-!! 

TQ 
08551-6230 FRAME ASSEMBLY: RIGHT SIDE 1 
0590-0053 #6-32 NUT-CAPTIVE, J-TYPE FOR 0. 125" 14 
08551-0115 FRONT PANEL 1 
2530-0011 #8-32 X 3/8"FH SLOT DR W/INTERNAL LOCKWASHER 10 
5060-0763 HANDLE ASSEMBLY 2 
5060-0765 RETAINER: HANDLE 2 
2550-0013 #8-32 x 5/16"BH, PHILLIPS DRIVE 4 
0060-0767 FOOT ASSEMBLY 4) 
5060-0807 FRAME ASSEMBLY: LEFT SIDE 1 
5000-0055 TRIM: ALUMINUM STRIP 2 
08551-6135 KIT: RACK MOUNTING 1 
5000-0750 COVER:SIDE, UNPERFORATED 2 
2370-0020 #6-32 XK 3/16", 100° FH, PHILLIPS DRIVE 8 
5060-0740 COVER ASSEMBLY: TOP, UNPERFORATED 1 
2370-0021 #6-32 X 7/16", PHILLIPS DRIVE 4 
5060-0752 COVER ASSEMBLY: BOTTOM, UNPERFORATED 1 
2370-0021 #6-32 X 7/16"FH, PHILLIPS DRIVE 4 
08551-0103 REAR PANEL 1 
2515-0017 #8-32 X 1/4", RECESSED PHILLIPS, PANHEAD W/INT LOCK 4 


+ See list of abbreviations in introduction to this section 
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Screw, RH 8-32 x 1-1/4 
Lockwasher, No. 8 internal teeth 
Washer, flat 1/4ID x 3/80D 
Support, pulley 

Support, dial 

Mask, drum 

Screw, RH 4-40 x 1/4 w/lockwash 
Subpanel 

Screw, BH 8-32 x 3/8 w/lockwash 
Ring, retainer, grip 3/16 

Shaft, pulley 

Pulley 

Pulley-Delrin 

Axle, pulley 

Washer, flat No. 10 

Ring, retainer, grip 3/16 

Screw, BH 2-56 x 3/16 

Spring, dial 

Axle, dial 

Bushing, bronze 1/4 lg 

Pulley, dial 

Pin, dowel 0.125 dia 1/2 lg 
Bracket 

Frequency Scale drum assy 

Screw, BH 8-32 x 3/8 w/lockwash 
Switch Assy, FREQUENCY(GC) 
Plate, switch (FREQUENCY(GC)) 
Washer, lock 3/8 internal teeth 
Nut, hex 3/8-32 

Setscrew, 8-32 x 1/8 

Block, drive 

Ring, retainer 1-1/16 

Pulley, switch (FREQUENCY(GC)) 
Screw, RH 4-40 x 1/8 

Pulley 

Rivet ; 
Bracket, OSC TRACK BALANCE meter 
Screw, BH 6-32 x 5/16 w/lockwash 
Meter, OSC TRACK BALANCE 
Switch STABILIZATION 

Plate, switch (STABILIZATION) 
Screw, RH 4-40 x 1/2 

Lockwasher, #4 internal teeth 
Screw, BH 2-56 x 3/16 

Washer, flat No. 2 

Pointer 

Spring, pointer 

Screw, RH 2-56 x 1/8 

Setscrew, 6-32 x 1/8 

Collar, brake 

Spacer, panel 

Screw, FH 6-32 x 1/4 

Cable, brake 

Carriage, cursor 

Ring, retainer 1/4 

Shaft, switch gear 

Gear, switch 

Spacer, No.6 8x 3/8 

Washer, flat 1/4ID x 3/40D 

Plate, gear box front 

Screw, BH 6-32 x 3/8 w/lockwash 
Support, drum 
Locating shaft 
Nut, hex 1/4-28 
Spacer, gear box 


Model 8551B 


2520-0011 
2190-0009 
3050-0017 
08551-2258 
08551-2257 
08551-0016 
2200-0004 
08551-2250 
2550-0007 
0510-0053 
08551-2272 
00692-266 
08551-2249 
08551-2271 
3050-0002 
0510-0053 
0520-0024 
1460-0196 
08551-2269 
1410-0088 
08551-2270 
1480-0017 
08551-0100 
08551-4002 
2550-0007 
08551-6170 
08551-0101 
2190-0016 
2950-0001 
3030-0005 
08551-2262 
0510-0065 
08551-2292 
2200-0001 
00692-266 
08551-2293 
08551-0045 
2390-0007 
1120-0156 
08551-6132 
08551-0101 
2200-0009 
2190-0004 
0520-0024 
3050-0098 
08551-2261 
08551-2298 
0520-0025 
3030-0145 
08551-2265 
08551-2263 
2380-0001 
08551-2266 
08551-2260 
0510-0005 
08551-2291 
08551-2273 
0380-0006 
3050-0074 
08551-2251 
2390-0009 
08551-2256 
08551-2296 
2950-0036 
08551-2253 
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Figure 6-8 
DIAL DRIVE ASSEMBLY,' 
COMPONENT IDENTIFICATION 
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Screw, RH 8-32 x 1-1/4 
Lockwasher, No. 8 internal teeth 
Washer, flat 1/4ID x 3/80D 
Support, pulley 

Support, dial 

Mask, drum 

Screw, RH 4-40 x 1/4 w/lockwash 
Subpanel 

Screw, BH 8-32 x 3/8 w/lockwash 
Ring, retainer, grip 3/16 

Shaft, pulley 

Pulley 

Pulley-Delrin 

Axle, pulley 

Washer, flat No. 10 

Ring, retainer, grip 3/16 

Screw, BH 2-56 x 3/16 

Spring, dial 

Axle, dial 

Bushing, bronze 1/4 lg 

Pulley, dial 

Pin, dowel 0.125 dia 1/2 lg 
Bracket 

Frequency Scale drum assy 
Screw, BH 8-32 x 3/8 w/lockwash 
Switch Assy, FREQUENCY(GC) 
Plate, switch (FREQUENCY(GC)) 
Washer, lock 3/8 internal teeth 
Nut, hex 3/8-32 

Setscrew, 8-32 x 1/8 

Block, drive 

Ring, retainer 1-1/16 

Pulley, switch (FREQUENCY(GC)) 
Screw, RH 4-40 x 1/8 

Pulley 

Rivet 
Bracket, OSC TRACK BALANCE meter 
Screw, BH 6-32 x 5/16 w/lockwash 
Meter, OSC TRACK BALANCE 
Switch STABILIZATION 

Plate, switch (STABILIZATION) 
Screw, RH 4-40 x 1/2 
Lockwasher, #4 internal teeth 
Screw, BH 2-56 x 3/16 

Washer, flat No. 2 

Pointer 

Spring, pointer 

Screw, RH 2-56 x 1/8 

Setscrew, 6-32 x 1/8 

Collar, brake 

Spacer, panel 

Screw, FH 6-32 x 1/4 

Cable, brake 

Carriage, cursor 

Ring, retainer 1/4 

Shaft, switch gear 

Gear, switch 

Spacer, No.6 8x 3/8 
Washer, flat 1/4ID x 3/40D 

Plate, gear box front 

Screw, BH 6-32 x 3/8 w/lockwash 
Support, drum 

Locating shaft 

Nut, hex 1/4-28 

Spacer, gear box 


Model 8551B 


2520-0011 
2190-0009 
3050-0017 
08551-2258 
08551-2257 
08551-0016 
2200-0004 
08551-2250 
2550-0007 
0510-0053 
08551-2272 
00692-266 
08551-2249 
08551-2271 
3050-0002 
0510-0053 
0520-0024 
1460-0196 
08551-2269 
1410-0088 
08551-2270 
1480-0017 
08551-0100 
08551-4002 
2550-0007 
08551-6170 
08551-0101 
2190-0016 
2950-0001 
3030-0005 
08551-2262 
0510-0065 
08551-2292 
2200-0001 
00692-266 
08551-2293 
08551-0045 
2390-0007 
1120-0156 
08551-6132 
08551-0101 
2200-0009 
2190-0004 
0520-0024 
3050-0098 
08551-2261 
08551-2298 
0520-0025 
3030-0145 
08551-2265 
08551-2263 
2380-0001 
08551-2266 
08551-2260 
0510-0005 
08551-2291 
08551-2273 
0380-0006 
3050-0074 
08551-2251 
2390-0009 
08551-2256 
08551-2296 
2950-0036 
08551-2253 
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Figure 6-8. Dial Drive Assembly, Component Identification 
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Model 8551B 


Table 6-2. 


Designation @ Stock No. Description # 


Reference 


08551-6031 
08551-6120 


0150-0069 
0150-0069 
0150-0031 


9140-0159 
9140-0143 
9140-0143 
9100-0320 
9140-0159 


0683-4705 
0690-4721 


08551-2211 


1921-0026 
08551-00<7 


1200-0114 
08551-6119 


0150-0093 
0150-0088 
0150-0046 
0150-0087 
0160-0186 


0150-0095 
9100-0319 
9100-0321 
9140-0146 
9140-0095 


0683-3925 
0683-5115 


08551-2210 
1921-0015 
1200-0086 
08551-6051 
0150-0051 
0150-0051 
0150-0029 
0150-0051 
0150-0116 


0150-0100 
0121-0033 
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# See list of abbreviations in introduction to this section 


Prefix designations in the Table with A9 
Reference Designation Index, Converter Assy A9 


PREFIX THE FOLLOWING PARTS AQ 
CONVERTER ASSY 
AMPLIFIER BOARD ASSY% 200 MC 


CtFXO CER 1000 PF +100-20% SUOVDCW 
CsFxO CER 1000 PF +100-20% SUOVOCW 
CtFXO CER 1000 PF +100-20% SOOVDCW 
C8FXO TI 2FF 5% SOOVDCW 


COIL8FXD Oc47UH 20% 
COILtFXD RF 3.3 ae 


COILtRF FXUL 3.3UH 
COIL:VAR 200MC AMPL: OUTPUT ADJ 


COILtFXD O+«47UH 20% 


RtFXD COMP 47 OHM 5% 1/4w 
R:FXU COMP 4700 OHM 10% iW 


BOARD?200 MC AMPLIFIER PC 


ELECTRON TLEE?8058 NUVISTOR TRIODE 
BRACKET+ TUEE MTG. 


SOCKETSELECTRON TUBE NUVISTOR MICA 
MIXER ASSY! 200-20 MC 


CtFXD CER OeO1LUF +80-20% 100VDCW 
CtFXO CER 369PF-0.025PF SOOVOCW 
CtFXD TI Ce€8 PF 5% 500 VDOCW 
CtFxXD CER 62PF 10% SOCVOCW 

CtFXO MICA 10.7PF 1% 300VDCW 
2CmMC OUTPUT ADJ 


CsFXD CER UeOlUF +80-20 1LOOVUCW 


CCILI{VAR UeC8-00l UH 
COILSVAR 3-6 UH 
COILiRF FIXED 1OUH 10% 
COIL3RF FXO 0+«27UH 10% 


R*FXO COMP 3900 OHM 5% 1/4W 
RtFXO COMP 510 OHM 5% 1/4W 


BCARU$200 MC MIXER PC 
ELECTRON TUBE 36CWY4 
SOCKETtNUVISTOR 5=-PIN 

18OMC OSCILLATOR BOARD ASSYe 
Ci:FxXO CER 100 PF 600 VDCW 
CtFXO CER 100 PF 600 VOCW 
CsFxU T1 1FF 10% SOOVDCW 
CtFXU CER 100 PF 600 VOCW 
CtFXU CER 47PF 10% SOOVDCW 
CtFxu CER 13 PF 2% 500 VDCW 


C3VAR AIR 1¢4-7-3PF 
18OMC OSC FREG ADU 


Section VI Model 8551B 


Table 6-2 


Table 6-2. Reference Designation Index, Converter Assy A9 (Cont. ) 


pee ation @) Stock No. Description # 


0160-0386 CtFXD CER 3.3PF #/-0.25PF SOOVUCW 
0150-0051 CtFxO CER 100 PF 600 VOCw 
0150-0051 CtFxXO CER 1CO PF 600 vOCw 
0150-0051 C?FXb CER 100 PF 600 VDCW 
0122-0008 CAPACITOR? VCLTAGE VARIABLE 47PF AT -4v 
NOT ASSIGNED 
9140-0100 CCILtFXD RF 4.7 UH 
0684-1211 RtFXO COMP 120 OHM 10% 1/4W 
0687-2221 RtFxXO COMP 2200 OHM 10% 1/2W 
0687-4721 RtFXO COMP 4700 OHM 10% 1/2W 
0721-0011 RtFXD DEPC 500K OHM 1% 1/8W 
0684-1211 R3sFxXD COMP 120 OHM 10% 1/74W 
08551-6111 TRANSFORMER 8COUPLING 
68551-2185 BOARD2180MC OSCILLATOR BARE PC BD 
1921-0041 ELECTRON TUBESNUVISTOR TRIODE 7895 
1200-0086 SOCKETSNUVISTOR 5=PIN 
08551-6183 18U0MC BUFFER AMPLIFIER ASSYe 
0140-0176 CtFXO MIGA 100 PF 2% 400VDCW 
0140-0176 CtFXD MICA 100 PF 2% 300 VDCW 
0121-0127 CtVAR AIR 1.7-14.1PF 
180MC AMPLITUDE ADJ 
0140-0176 C8FXO MICA 100 PF 2% 300 VOCW 
0140-0176 CtFX0 MICA 100 PF 2% 300 VOCW 
0160-2259 CtFXO CER 12 PF 5% 500VDCW 
0121-0127 C8VAR AIR 17-145. 1PF 
1800MC OUTFUT ADJ 
0160-2236 CtFxXU CER 1 PF 500VDCW 
0140-0176 CtFX0 MICA 100 PF 2% 300 VOCW 
0160-2204 C8FXO MICA 100 PF 5% 300VDCW 
0160-2244 CsFXD CER 3,9 PF +0.25 PF SOOVDCWCFACTORY SELECTED) 
9140-0100 COILSFXD RF 4.7 UH 
0684-1211 RtFXO COMP 120 OHM 10% 1/4W 
2100-0090 RtvVAR COMP 2000 OHM 30% LIN 1/3W 
160Q00MC OUTPUT ADU 
08551-6112 TRANSFORMER $COUPLING 
08551-2366 BOARD?18GMC BUFF AMPLIFIER»: BARE PC BD 
1921-0013 ELECTRON TLEE36CwY4 
1200-0086 SOCKETINUVISTOR 5=PIN 
0150-0005 C8FXO CER 1000 PF 25% SOOVOCW 
0150-0005 C&8FXO CER 1000 PF 25% SOOVOCW 
0150-0020 C8FXD CER 1500PF 20% 
0150-0020 C8FXD CER 1500PF 20% 
0150-0005 C8FXO CER 1000 PF 25% SOOVDCW 


# See list of abbreviations in introduction to this section 
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Reference 
Designation 


C18 THR 


Rl THR 
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Table 6-2. 


@ Stock No. 


0150-0011 


0150-0011 _ 


0150-0005 
0150-0020 
0150-0020 
0150-0005 
0150-0005 


0150-0020 
0150-0005 


0150-0020 
0150-0020 


0150-0005 
0150-0005 
0150-0020 
0150-0005 
0150-0005 


0150-0020 
0150-0005 
0150-0026 


08551-6124 


9140-0111 
9140-0111 
9140-0111 
9140-0146 
08551-8006 


08551-8006 
08551-8006 
9140-0100 
9140-0100 
9140-010U 


9140-0100 
9140-0100 


9140-C111l 
9140-0111 


9140-0111 


9140-0100 
9140-0111 


0690-2221 


Reference Designation Index, Converter Assy A9 (Cont. ) 


Description # 


NOT ASSIGNEL 


CtFXD TI 1¢5PF 20% SOOVOCW 


NOT ASSIG 


NED 


CsFXD TI 1¢5PF 20% SOOVDCW 


NOT ASSIG 


CtFxXDd CER 
CsFxXD CER 
C&8FXD CER 
C3FXO CER 
C3FxO CER 


CtFXO CER 
CtFXO CER 


NOT ASSIG 
CiFXOD CER 
CtFXO CER 


CtFxO CER 
C&8FxD CER 
Ct8FXO CER 
CtFXD CER 


NEC 


1000 PF 25% 
L1SOOPF 20% 
L1S50OPF 20% 
10CO PF 25% 
1C0O0 PF 25% 


1SOOPF 20% 
1000 PF 25% 


NEL 
15O00PF 20% 
1500PF 20% 


1C00 PF 25% 
1COO PF 25% 
15O00PF 20% 

1G00 PF 25% 


CtFXO CER 1000 PF 25% 


C8FXO CER 
Ct:FxD CER 


LSQOOPF 20% 
1000 PF 25% 


S50OVOCW 


SOOVOCW 
SOOVDCA# 


SOOVDCW 


SO0ovVOCWw 
500VOCW 


SOOVOCW 
SOOVOCW 


SOOVDCW 


C8FXO CER 1500PF 20% 
FILTER ASSYtLOW-PASS 


COILSFXD RF 3.3UH 
COILSFXO RF 3.3UH 
CO1LY{FXD RF 3.3UH 
COILS{FXD RF 10-0 UH 


CO1L%200MC 
COILt200MC 
COIL&200MC 
COIL%SFXD RF 4.7 UH 
COILtFXD RF 4.7 UH 
COILtFXD RF 4.7 UH 
COIL$FXD RF 4.7 UH 
COIL&FXD RF 4.7 UH 


NOT ASSIGNEC 
COIL8FXD RF 3.3UH 
COILtFXD RF 3.3UH 


COILtFXD RF 343UH 
COIL%FXD RF 4.7 UH 
COILSFXD RF 3.3UH 


NOT ASSIGNEL 
RtFXD COMP 2200 OHM 10% 1W 


ical 


+ See list of abbreviations in introduction to this section 
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Table 6-2. Reference Designation Index, Converter Assy A9 (Cont. ) 


Model 8551B 


Beatin 4) Stock No. Description # 


6-36 


MISCELLANEOUS 

08551-0125 GASKETIRF 1 

FITS BETWEEN CONVERTER TOP & CASTING 
08551-0124 TOPS CONVERTER 

ATTACHING PARTS? 
2200-0005 SCREWSMACMINE 4-40 xX 5/16 
2190-0004 WASHER®LOCK INT TOOTH 4-40 
08551-2364 CASTING:CONVERTER 
08551-0020 BOTTOM:CONVERTER 

ATTACHING FARTS?3 
2200-0005 SCREW?MACHINE Rh SST 4-40 X 174 
2190-0004 WASHERSLOCK INT TOOTH 4-40 
08551-0074 BRACKET ?tCONVERTER 


# See list of abbreviations in introduction to this section 
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Table 6-3 
Prefix designations in this Table with A15 


Table 6-3. Reference Designation Index, Lock Assy A15 


Peon @ Stock No. Description # 


PREFIX THE FOLLOWING PARTS A15 


08551-6100 LOCK ASSEMBLY 
08551-6121 BOARD ASSY?1OMC OSC/DISC 
0150-0093 C:Fx6 CER Oe01 UF +80-20% 100VDCW 
0121-0116 C8tVAR AIR 20¢2-17PF 
OSC FREQ ACU 
0160-0134 C:FXDO MICA 220PF 5% 300VDCW 
0140-0196 CtFxO MICA 150 PF 5% 300 VDCW 
0140-0151 CtFXO MICA 820PF 2% 300VDCW 
0180-0089 C3FXD ELECT 1LOUF-10%+100% 150VUCW 
0140-0228 CtFXD MICA 360PF 1% 300VDCW 
0140-0197 CtFXD MICA 180 PF 5% 300VDCW 
0121-0046 CtVAR CER 9—35PF 
1OMC AMPL INPUT LEVEL 
0160-0186 CtFXD MICA 10-67PF 1% 300VDCK 
FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 
NOT ASSIGNED 
0140-0220 CsFXD MICA 200PF 1% 300V0CW 
NOT ASSIGNEL 
0150-0093 CtFXD CER ©C.O1UF +80-20 100V0CW 
0150-0050 CtFXO CER 1OOOPF 600 VOCwW 
0121-0116 CtVAR AIR 2e2-17 PF 
DISCe PRI AGU 
0150-0052 CtFXU CER CeOS UF 20% 4OOVDCW 
0150-0032 C8FXO CER 10 PF M150 SOOVOCW 
0160-0332 CtFXO MICA 133 PF 1% 
0140-0145 CtFXO MICA z2 PF 5% 500 vVOCW 
0121-0033 C8VAR AIR 1e4-7.3 PF 
DISCe SEC ADJ 
0160-0906 CtFxXD MICA 668 PF 1% 300 VOCW 
0160-0368 C8FXO MICA 16PF 5% 
0160-0182 CtFxXO MICA 47PF 5% 300VOCW 
0160-0906 CtFXO MICA 668 PF 1% 300 VOCW 
0150-0050 C:FXD CER LOOOPF 600 VOCW 
0150-0096 CtFXD CER Oce05 UF +80-20% 100V0OCW 
NOT ASSIGNEC 
0150-0096 C8FXDO CER C05 UF +80-20% LOOVOCW 
0150-0096 C8FXD CER 0.05 LF +80-20% 1O00VOCW 
0150-0052 CtFxXO CER GeO5 UF 20% 4OOVDCW 
0122-0008 CAPACITOR? VOLTAGE VARIABLE 47PF AT —4V 
1901-0196 DIODE?SILICON 
1901-0196 DIODE:SILICON 
08551-8010 COIL82e2 Ub 
NOT ASSIGNED 
08551-8011 COILtDISCe FRI 
08551-8012 COILSDISCe SEC. 
1854-0005 TRANSISTOR*SSILICON NPN 2N708 
0683-3335 R&FXU COMP 33K OHM 5% 1/4W 
FACTORY SELECTED PART:TYPICAL VALUE GIVEN 


+ See list of abbreviations in introduction to this section 
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Table 6-3 


Table 6-3. Reference Designation Index, Lock Assy A15 (Cont. ) 


peawation @® Stock No. Description # 


0683-5615 R&tFXO COMP 560 OHM 5% 1/74W 
0758-0073 RsFXO MET FLM 24K OHM 5% 1/2W 
0663-3325 R&FXU COMP 3300 OHM 5% 1/4W 
0683-1045 RtFXO COMP 1OOK OHM 5% 1/4W 
0683-1035 R&FXO COMP 10K OHM 5% 1/4W 
0683-1515 RtFxXO COMP 150 OHM 5% 1/4W 
0683-3305 RtFXD COMP 33 OHM 5% 1/4W 
0683-4755 RtFXD COMF 4&7K OHM 5% 1/4W 
0683-3305 RtFXO COMP 33 OHM 5% 1/74W 
0683-4725 R&3FXO COMP 4700 OHM 5% 1/4W 
0683-1545 R3sFXO COMP 150K OHM 5% 1/4 
0683-1545 R3FXO COMP 150K OHM 5% 1/4W 
0684-6811 R&FXU COMP 680 OHM 10% 1/74W 

FACTORY SELECTED PART:TYPICAL VALUE GIVEN 
0727-0025 RtFXO DEPC 50 OHM 1% 1/2W 
9100-0324 TRANSFORMER &VAR OUTPUT 

16 MC AMPL OUTPUT TUNING 
OSS l—-22i2 BARE PRINTED CIRCUIT BOARD 
1921-0015 ELECTRON TUBE: 8056 NUVISTOR TRIODE 
1921-0015 ELECTRON TLBES6CW4Y NUVISTOR TRIODE 
1200-0086 SOCKET&NUVISTOR 5-PIN 
1200-0086 SOCKET&NUVISTOR 5-PIN 


NOT ASSIGNEL 


08551-6104 BOARD ASSYetPULSE AMPL 
0150-0014 C8FXD CER SOOOPF MIN SOOVDCW 
0140-0176 CtFXD MICA 100 PF 2% 300VDCW 
0150-0093 CtFXO CER 0,01 UF +80-20% 1OOVDCW 
0150-0121 C%FXD CER CelUF 50 VOCW 
0150-0095 C8FXD CER O-OLUF #80-20 10O0VUCW 
0150-0086 CtFxu CER 4700 PF 20% 500 vyODCW 
0140-0209 CtFxO MICA SPF 10% SOOVDCW 
0140-0234 C8FXD MICA SOOPF 1% 300VDCW 
0150-0121 CtFXO CER OelUF SO VDCW 
0150-0093 C8FXD CER CeO1LUF +80-20 100VOCW 
0140-0234 C8FXO MICA SOOPF 1% 300VOCW 
0150-0072 C8FXO CER 200 PF 5% 500 VDCW 
0150-0086 C8FXO CER 4700 PF 20% 500 VOCW 
0160-0186 C8FXO MICA 10.7PF 1% 300VDCW 
0140-0234 C8FXD MICA SOOPF 1% 300VDCW 
0160-0182 CtFXD MICA 47 PF 5% 300VDCW 
0140-0208 C3FXD MICA 680PF 5% 3O00OVOCW 
0150-0093 C8FXO CER CceO1UF +80-20 100V0CW 
0150-0121 CtFXO CER OelUF 50 VOCW 
0150-0093 C8FXO CER OcO1UF +80-20 100V0CW 
0140-0200 CtFXO MICA 390PF 5% 300VOCW 
0160-0168 C8FXO MYLAR O.1UF 10% 

0160-0159 CtFxXO MYLAR 6800PF 10% 


# See list of abbreviations in introduction to this section 
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Table 6-3. Reference Designation Index, Lock Assy A15 (Cont. ) 


Perce @® Stock No. Description # 


0140-0219 CtFXO MICA 180PF 2% 300VDCW 
0150-0122 C:FxO0 CER 2O000PF 20% 500V0CW 
0150-0093 CtFXO CER OeO1UF +80-20 100VDCW 
0140-0215 © CtFXO MICA 6&0 PF 5% 300VOCW 
0130-0017 CsVAR CER 8-50 PF N750 

20MC FLT ACJ 
0130-0017 CtvVAR CER 8-50 PF N750 

1OMC FLT AtU 
1902-0057 DIODE? BREAKCOWN 6649 5% 4YOOMW 
1901-0040 SEMICON DEVICE?OIODE SILICON 
1902-0009 DIODE tBREAKEOWN 7-50 V 10% 
9140-0155 COIL$FXD RF 28 UH 
9140-0114 COILSFXD RF 10 UH 
08551-8015 COILt 

P/O 10MC FILTER 
9140-0121 COILtFXD 18 UH 
08551-8016 COIL? 

P/O 20MC FILTER 
9140-0179 COIL-FXD ReFe 22 UH 10% 275 MA 
1854-0073 TRANSITOR®SNPN SILICON 2N3478 
1854-0251 TRANSISTOR*SILICON NPN 
1854-0251 TRANSISTOR?SILICON NPN 
1854-0251 TRANSISTOR*SSILICON NPN 
1854-0251 TRANSISTOR?SILICON NPN 
1854-0251 TRANSISTORSSILICON NPN 
1853-0001 TRANSISTORS FNP STLICON 30V 90OMW 
0757-0159 RtFXD MET FLM 1000 OHM 1% 1/2W 
0698-3401 RtFXD MET FLM 215 OHM 1% 1/2w 

FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 
0727-0122 R&tFXD DEPC 2e51K OHM 1% 1/2W 
0683-1015 RtFXD COMP 100 OHM 5% 1/74W 
0683-4725 R&FXO COMP 4700 OHM 5% 1/4W 
0683-8225 R3FXD COMP 8200 OHM 5% 1/4W 
0727-0362 RtFXO DEPC 3673 OHM 1/2% 1/2) 
0727-0361 RtFXD DEPC 2802 OHM 172% 1/2W 
0758-0015 RtFXO0 MET FLM 220 OHM 5% 1724 
0683-4705 R&tFXO COMP 4&7 OHM 5% 1/4W 
0683-1025 RtFXD COMP 1000 OHM 5% 1/4W 
0727-0598 RtFXD DEPC 3679K OHM 1/2% 1/2W 
0724-0030 RtFXD DEPC 9090 OHM 1% 1/4W 
0727-0100 RtFXO DEPC 1000 OHM 1% 1/2W 
0727-0109 R8FXO DEPC 1470 OHM 1% 1/2W 
0727-0122 RtFXO DEPC 2651K OHM 1% 1/2W 
0683-3915 RtFXO COMP 390 OHM 5% 1/4W 
0683-4705 RtFXD COMP 47 OKM 5% 1/4W 

FACTORY SELECTED PART!TYPICAL VALUE GIVEN 
0683-1025 RtFXD COMP 1000 OHM 5% 1/4 
0727-0109 R&FXD DEPC 1470 OHM 1% 1/2W 


Bac 


+ See list of abbreviations in introduction to this section 
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Table 6-3. Reference Designation Index, Lock Assy A15 (Cont. ) 


Petal @® Stock No. Description # 


AYR21 0685-1525 RtFXD COMP 1500 OHM 5% 174W 
A4R22 0683-1035 RtFXO COMP 10K OHM 5% 1/4W 
AYR25 0663-1225 RsFXO COMP 1200 OHM 5% 1/74) 
A4YR24 0683-4725 R3FXD COMP 4700 OHM 5% 1/4W 
A4¥R25 0727-0149 R&FXD DEPC 7696K OHM 1% 1/2W 
A4R26 0727-0149 RtFXO DEPC 7696K OHM 1% 1/2W 
AYR27 0727-0100 RtFXU DEPC 1000 OHM 1% 172% 
A4YR28 0683-1225 RtFXD COMP 1200 OHM 5% 1/4W 
A4YR29 0683-1825 RtFXO COMP 1800 OHM 5% 1/4W 
A4¥R30 0683-2015 RtFXO COMP 200 OHM 5% 1/4W 
A4¥RS1 0683-1225 RtFXuU COMP 1200 OHM 5% 1/4W 
AY¥YR3B2 0683-9105 R&tFXO COMF 91 OHM 5% 1/4W 
A4TB1 OSES I~2172 BOARO+ PULSE AMPL? 
BARE PC 6D 
C1 0150-0019 CtFXO CER LOOOPF 20% 
C2 0150-0005 C8FXO CER 1000 PF 25% SOOVOCW 
CS 0150-0019 CsFXO0 CER 1OOOPF 20% 
Cy 0150-0005 CtFXO CER 1000 PF 25% SOUVOCW 
cs 0150-0019 CtFXD CER 1OQOPF 20% 
C6 0150-0005 CtFXO0 CER 1000 PF 25% SOOVOCW 
C7 0150-0019 C&FXO CER LOOOPF 20% 
ce 0150-0005 CtFXD CER 1000 PF 25% 500V0CW 
C9 0150-0072 CtFx0 CER 200 PF 5% 500 vDCW 
C10 0150-0019 CtFXO CER 1COOPF 20% 
Cll 0150-0019 CtFXO CER LOOOPF 20% 
Cle 0150-0019 C8FXO CER 1OOOPF 20% 
C13 0150-0096 CtFXO CER Oc05 UF +80-20% 100VOCW 
C14 0150-0096 CtFXO CER 0605 UF +80-20% 100VOCW 
C15 0150-0096 CtFXO CER Ge05 UF +80-20% 100VOCW 
C16 0150-0070 CtFXO CER 0602 UF 20% SOOVOCW 
C17 0131-0004 CtVAR MICA 16-150 PF 175VOCW 
C18 0150-0005 CtFXu CER 1000 PF 25% SOOVOCW 
C19 0160-0182 CtFXO MICA 47PF 5% 300VOCW 
Ll 9140-0156 COIL8FXD RF 22 UH 
L2 9140-0115 COILSRF FXO 22UH 10% 
ES 9140-0115 COIL3RF FXO 22UH 10% 
LY 9140-0115 COILI{RF FXU 22UH 10% 
ES 9140-0115 COIL¢{RF FXO 22UH 10% 
L6 9140-0098 COIL2FXO RF 2.2 UH 
Ri 0687-1025 RtFXO COMP 1000 OHM 5% 1/2W 
R2 0687-2221 RtFXO COMP 2200 OHM 10% 1/2W 
TP1 1250-0212 CONNECTORS UACK CHASSIS BNC 
DISC OUTPUT 
FP2 1250-0731 CONNECTORtRF BNC BULKHEAD MOUNT 


PULSE AMP OUTPUT 


# See list of abbreviations in introduction to this section 
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Table 6-3. Reference Designation Index, Lock Assy A15 (Cont. ) 


Ref 
pea gnation @) Stock No. Description # 


MISCELLANEOUS 
08551-0073 GASKETSRFI LOCK ASSY CASTING TOP COVER 
08551-0067 GASKET=-RF 13 
i BOTTOM OF LOCK ASSY 
08551-0032 PLATESHOCK MOUNT 
08551-0026 SHIELD&SDISCRIMINATOR 
6960-0006 PLUG BUTTONSST NP FOR 174 INCH HOLE 


+ See list of abbreviations in introduction to this section 
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Section VI Model 8551B 
Table 6-4 


Table 6-4Replaceable Parts 


¢p Stock No. Description # Mfr. Part No. rol 


0121-0033 CtVAR AIR 1¢4-7e3PF 74970 |U 189 3 2 
0121-0046 C&8VAR CER 9-35PF 28480 (0121-0046 1 
0121-0116 CiVAR AIR 2¢2-17PF 79970 |189-8=-5 2 
0121-0127 GaVARB AIRE a= 1401 RE 28480 (0121-0127 2 
0122-0008 C:VOLTAGE VAR 47 PF AT -4V 01281 |JPC114 2 
@130-0017 CsVAR CER 8-50 UF N750 28480 (0130-0017 2 
0131-0004 CsVAR MICA 16-150 PF 175V0CW 28480 (0131-0004 1 
0140-0069 CtFxXD MICA 550 PF 10% 500 VDCW oxo) IAA ih) pele! (22e 1 
0140-0145 CtFxXD MICA 22 PF 5% 500 VDOCW O4O62 IDM15C 2200 1 
0140-0151 CsFxXD MICA 820PF 2% 300VDCW O4O62 |IOM15F821G 1 
6140-0152 CtFXD MICA 1LOOOPF 5% 300VDCW O4O62 IDM1LEF102J 1 
0140-0159 CtFxXD MICA 3000PF SO0OVUCW 04062 IDM19F302G 3 
0140-0172 C8FXD MICA 300G PF 1% 1OOVDCW 72136 IDM19F302F 100V 1 
0140-0176 CsFXD MICA 100 PF 2% 300 VDCW O4O062 IROMIS5F101G3C 6 
0140-0180 CsFxO MICA 2006 PF 2% 300 VOCW 04062 IDM19SF202G (300V) 1 
0140-0191 C:FxXD MICA 56 PF 5% 300 VOCW 04062 JDOM1S5E560J 300V 1 
0140-0196 CtFXD MICA 150 PF 5% 300 VOCW O4062 DM15F 151) 300V 1 
0140-0197 Cz:FxD MICA 180 PF 5% 300VDCW 28480 (0140-0197 1 
0140-0200 C8FxXD MICA 390PF 5% 3S00VDCW 04062 OMISF391N 300V 1 
0140-0208 CsFxD MICA 680PF 5% 300VDCW 04062 OM1SF681U 1 
0140-0209 CtFXD MICA SPF 10% SOOVOCW 04062 JOMISCO50K 5SO00V 1 
0140-0213 CtsFxXD MICA 2000PF 1% SOOVOCW O4O062 IOM1I9SF202F 300VDC Ay 
0140-0215 CtFxD MICA 80 PF 5% 300VDCW 04062 JDOMI5E800G 300V 1 
0140-0219 CtFXD MICA 18OPF 2% 3O0Q0VOCW O4O62 IROMISF181G3C 1 
0140-0220 CsFxD MICA 200PF 1% 300VDCW 04062 IDMISF201F 300V 1 
0140-0228 CsFxXO MICA 360PF 1% 300VUCW 04062 |IROMISF361F3C 1 
0140-0234 CsFxD MICA SOOPF 1% 300VOCW O4C62 IDMISFS501F 300V 3 
0150-0005 CsFxXD CER 1000 PF 25% SOOVOCW O4222 ITYPE CFS-1 7 
0150-0011 CsFXD TI 1e5PF 20% SOOVOCW 78488 |ITYPE GA 2 
0150-0014 C&8FXD CER SOOOPF MIN SOOVDCW O4¥22e D1 4 1 
0150-0019 CsFxD CER LOOOPF 20% 72982 |327005X5U0102M 7 
6150-0020 CtFxD CER LSOOPF 20% 72982 |326 001 X5U0 152M ce) 
6150-0023 C8FXD CER 2000 PF 20% 1LOOOVOCW 01281 |TYPE 126 1 
0150-0024 €sFXD CER Oc02UF +80%—-20% SOOVLCh 71590 |DD203 1 
6150-0029 CtFXD T1 1PF 10% SOOVOCW 78488 |GA1.0PF 1 
0150-0031 C:FxD TI 2PF 5% SOOCVDCW 78488 |TYPE GA 2PF 5% 1 
0150-0032 Ct:FxO CER 10 PF N150 SOOVOCW 72982 |315-000 U2y0 100F 1 
0150-0036 CsFxO CER 470 PF 20% 6KV 91418 R6EKV47TO 20% 1 
0150-0046 CtFXD TI 0.68 PF 5% 500 VDCW 78488 |TYPE GA 1 
0150-0049 CsFxO CER 100 PF 5% 4KV 91418 |JAKV100 N1500 5% 1 
0150-0050 CsFxO CER 1000PF 600 VOCW 18486 |ITYPE E 3 
6150-0051 CtFXD CER 100 PF 600 VOCW 18486 |TYPE E 6 
0150-0052 CtFXD CER Oe05 UF 20% 4OOVOCW 56289 |33C17A 6 
0150-0069 C8FxO CER 1000 PF +100-20% SOUVOCW 72982 |801-010x5G01022 35 
0150-0070 CsFXxD CER O02 UF 20% SOOVDCW 72982 |821-011X5U0203M 1 
0150-0072 CtFxO CER 200 PF 5% 500 VOCW 56289 |J4OC FORMULATION 28 2 
0150-0079 C:FxXD CER 3300 PF 10% 500 VOCW 72982 |K811 000 YSFO332K 1 
0150-0086 CtFxXD CER 4700 PF 20% 500 VOCW 56289 ICK2AW472M 2 
0150-0087 CsFxXD CER 62PF 10% SOOVDCW 91418 |ISM-62-N1500 10% 1 


+ See list of abbreviations in introduction to this section 
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Model 8551B Section VI 
Table 6-4 


Table 6-4. Replaceable Parts (Cont. ) 


Mfr. Part No. rQ| | 


Description # 


0150-0088 
0150-0093 
0150-0096 
0150-0100 
0150-0116 


6150-0121 
0150-0122 
0160-0002 
0160-0056 
0460-0134 
0160-0151 
0160-0156 
0160-0159 
0160-0161 
0160-0163 
0160-0168 
0160-0179 
0160-0182 
0160-0186 
0160-0194 
0160-0332 
0160-0368 
0160-0386 
0160-0845 
0160-0906 
0160- 2044 
6160- 2045 
©6160-2204 
0160-2236 
0160- 2244 
0160-2259 
0160-2357 
0160-3018 


0170-0022 
0170-0040 
06170-0060 
0170-0084 
0170-0086 
0180-0032 


0180-0042 
0180-0052 
6180-0061 
0180-0063 
0180-0089 


0180-0098 
0180-0104 
0180-0116 
0180-0128 
0180-0136 


0180-0144 
0180-0155 
0180-0205 
0180-0217 
0180-0269 
0360-0018 
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CER 3¢9PF-0-025PF S00VO0CH 
CER OsO1UF +80-20% 100V0CW 
CER 0005 UF +80-20% 100V0CW 
CER 13 PF 2% 500 VOCW 

CER 47PF 10% SOOVDCW 


CER OcelUF 50 VOCW 

CER 2000PF 20% 500V0CW 

MY eOQlUF 10% 600VDCW 

PAPER 0.047 UF 10% 1000VDCW 

MICA 220 PF 5% 300VDCW 

CER 4700 PF +80-20% 4000VECW 

MY 0.0039 UF 10% 200VDCW 

MY 6800 UF 10% 

MY 0.01 UF 10% 200VDCW 

MY 3300 PF 5% 

MY 0.1 UF 10% 

MICA 33 PF 5% 300VDCW 

MICA 47 PF 5% 300VDCW 

MICA 10.7 PF 1% 300VDCW 

-MY 0,015 UF 10% 

MICA 133 PF 1% 

MICA 15 PF 5% 

CER 3,340.25 PF 500VDCW 

MY 0,22 UF 10% 400VDCW 

MICA 6.8 PF 1%.300VDCW 

PAPER 0.1 UF 10% 2000VDCW 
BRACKET: CAPACITOR 
C:FXD MICA 100 PF 5% 300VDCW 
C:FXD CER 1 PF S00VDCW 
C:FXD CER 3.0+0.25 PF 500VDCW 
C:FXD CER 12 PF 5% 500VDCW 
C:FXD CER FEED THRU 1000 PF +80-20% 
C:FXD PAPER 3 UF +20-10% 2000VDCW 


C:FXD MY 0,1 UF 20% 600VDCW 
CsFXD MY e047 UF 10% 200V0CW 
CsFXD MY OceO47UF 10% 4OOVDCW 
C8FXD MY O-.O068UF 20% SOVOCW 
CsFXD MY O22 UF 20% SOVOCW 
C3:FXO ELECT 1LOUF 10VOCW 


CsFXD ELECT 120UF 350VU0CW 
CsFxXD ELECT 2xX10UF 4S50V0CW 
CsFXD ELECT 100UF +100%-10% iSVOCW 
CsFXD ELECT SOOUF -10%+100% 3VOCW 
CsFXD ELECT LOUF=10%+100% 150VDCW 


CsFxXD ELECT 1LOOUF 20% 20VDCW 
CsFXO ELECT 200 UF 15VOCW 

CsFxXD ELECT TA 6e¢8UF 10% 35VDCK 
CsFxO ELECT 2800UF -10+30% 30VDCW 
CsFxD ELECT 1OUF -10+100% SOVOCW 


CsFxXO ELECT 200UF -10+100% 25V0CW 
C8FxD TA 2e2UF 20% 20VO0CW 

CtFXD ALUM. 12 UF -10 +75% 150VDCW 
CtFxXO AL ELECT’s 1OUF 2S0VDCW 
CURXDRELECTHU1L0 UP 475-106 150VDCW 
TERM. BOARD: 4-INSULATED 1-GROUNDING 


501-O011-COHO 399C 


A 

YPE TA 

Y13C 130G A 
CC20 TCN 47 


C50A 
Boi 000 Y5S 202M 
160P 10396 
73P473910 
RDM15F221JU3C 


DA172-997C 


DM15E330d 
CD15E470u 
RDM15CC10.7PF) 
0160-0194 
RDM15F133F3C 
0160-0368 
301-N330-85C 
HEW 29 
101-U2JU-689C 


301-000-COKO=-109C 
301-NPO-3,.0PF 


30D 106G150DF 4 


150D107x0020S2 


30D174A1 
1500685xX9035B2 
505-1010-02 
4OD193A2 


41D D313354 
150D225x0020AZ 
30D126G1500H4 
34D 
30D105F150BA2-DSM 
0360-0018 


+ See list of abbreviations in introduction to this section 
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Table 6-4. Replaceable Parts (Cont. ) 


Mfr. Part No. fea 


Description # 


HANDLE CRANK ONLY 
KNOBS CRANK 1-INCH DIAMETER 174 IN SHAFT 
KNOBt ATTENUATOR (DB) 


KNOB+*RED W/ARROW 5/78 INe OD 178 INe SHAFT 
KNOB+RED W/ARROW 5/78 INe OD 178 INe SHAFT 


RELAYSARMATURE SPDT/COIL 125MW SENSITIVITY 
RELAYSARMATURE 3PDT/COIL 6VDC 


RELAYtARMATURE SPDT 2-AMP/COIL €éVDC 
RINGSRETAINING 7/16 INCH DIA 
RINGSRETAINING GRIP STL CADMIUM PLATED 
SCREWSKNURLED 1/4-20 BR NP 

NUTSCAPTIVE U=TYPE 6-32 % 0.125 


10 OHM 5% 1/4W 
100 OHM 5% 1/4W 
1000 OHM 5% 174W 
10K OHM 5% 1/4W 
100K OHM 5% 1/4W 


12060 OHM 5% 1/4W 
130 OHM 5% 1/74W 
150 OHM 5% 1/74W 
1500 OHM 5% 1/4w 
150K OHM 5% 174w 


1800 OHM 5% 1/4W 
200 OHM 5% 1/4W 

220 OHM 5% 1/4W 

240 OHM 5% 1/4W 

33 OHM 5% 1/4W 


330 OHM 5% 1/4W 
3300 OHM 5% 1/4W 
33K OHM 5% 1/4W 
390 OHM 5% 1/4W 
3900 OHM 5% 174W 


47 OHM 5% 1/4w 
4700 OHM 5% 174W 
47K OHM 5% 1/4W 
510 OHM 5% 1/49W 
560 OHM 5% 1/4W 


820 OHM 5% 1/74W 
8200 OHM 5% 174wW 
91 OHM 5% 1/4 

120 OHM 10% 1/4W 
33K OHM 10% 174W 


680 OHM 10% 174W 
10 OHM 5% 1/2W 

1000 OHM 5% 1/2W 
2 MEGOHM 5% 172W 
220 OHM 5% 1/2 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
77342 
77342 
773542 


77342 
89462 
89462 
28480 
78553 


01121 
01121 
01121 
Oll1e2l 
01121 


Oll2) 
Oll2i 
01121 
01121 
01121 


QO1121 
01121 
01121 
01121 
01121 


QO1121 
Olle2l 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 


01121 
O1i21 
01121 
01121 
01121 


01121 
01121 
O1121 
01121 
01121 


Model 8551B 


J370-0025 
0270-0050 
0370-0111 
0370-0112 
0370-0113 


370-0114 
0370-0306 
KALIAY-6.3 
KA 2577-1 
KAL4DY 


RS5D 

5103-43 
5555-15M0 
0570-0001 
C17859-632-24D 


&NMe eh Nt ee & Nr ee 


- 


CB 1005 
cB 1015 
CB 1025 
CB 1035 
CB 1045 


CB 1225 
CS 1515 
CB 1515 
CB 1525 
CB 1545 


1 
1 
2 
2 
4 
3 
if 
1 
1 
2 


CB 1825 
CB 2015 
CB 2215 
CB 2415 
CB 3305 


Ne eK e 


CBr 53515 
CB 3325 
CEs >555 
CB 3915 
CB 3925 


— ee 


CB 4705 
CB 4725 
CB 4735 
CB 5115 
CB 5615 


Ce oll oot ©. im © | 


CB 8215 
CB 8225 
CB 9105 
CB 1211 
CB 3331 


fwWrRe ee 


CB 6811 
EB 1005 
EB 1025 
EB2055 
eB22215 


Ue XN We 


+ See list of abbreviations in introduction to this section 


Section VI 
Table 6-4 
@p Stock No. 

0370-0025 KNOB’ 
0370-0050 
0370-0111 
0370-0112 
0370-0113 KNOB? 
0370-0114 
6370-0306 
0490-0039 RELAY &tDPDT 
0490-0114 
0490-0115 
0490-0123 
0510-0219 
6510-0222 
6570-0001 
0590-0053 
0683-1005 R3:FxXD COMP 
0685-1015 R&FXO COMP 
6683-1025 R:FxO COMP 
0683-1035 R3:FXD COMP 
0683-1045 RsFxDO COMP 
0683-1225 R&tFXD COMP 
0683-1315 R&:FXD COMP 
0685-1515 R&tFXD COMP 
0683-1525 R:FXD COMP 
0683-1545 R3sFXD COMP 
0683-1825 R3:FXD COMP 
0683-2015 R8FXD COMP 
0683-2215 R&tFXD COMF 
0683-2415 R&sFXO COMP 
0683-3305 R8FxD COMP 
0683-3315 RsFxD COMP 
0683-3325 R&FxD COMP 
0683-3335 R&tFxD COMP 
©6835-3915 R&tFXOD COMP 
0683-3925 R8FxXD COMP 
0683-4705 R:FxXD COMP 
0683-4725 RtFxO COMP 
0683-4735 R&tFXD COMP 
0683-5115 R:FXxO COMP 
0683-5615 RtFxD COMP 
0683-8215 Rs:FxO COMP 
0683-8225 RsFxO COMP 
0683-9105 R&:FxO COMP 
0684-1211 R&sFxXD COMP 
0684-3331 RsFxD COMP 
0684-6811 RsFXO COMP 
0686-1005 R:FxD COMP 
0686-1025 R&:FXD COMP 
0686-2055 R:FxD COMP 
0686-2215 R:tFXO COMP 
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Model 8551B 


Table 6-4. 


Replaceable Parts (Cont. ) 


Section VI 
Table 6-4 


@ Stock No. Description # Mfr. Mfr. Part No. rQ| | 


0686-2445 
0686-5625 
0686-6825 
0687-1011 
0687-1021 


0687-1025 
0687-1031 
0687-1041 
0687-1051 
0687-1221 


0687-1241 
0687-2221 
0687-2741 
0687-3301 
0687-3311 


0687-3321 
0687-3931 
0687-4721 
0687-4741 
0687-68531 


6687-8211 
0689-1505 
0690-1011 
0690-1021 
0690-1041 


0690-1221 
0690-1251 
0690-1541 
0690-222) 
0690-2231 


0690-3301 
0690-4701 
0690-4721 
0690-5621 
0690-6821 


0695-1011 
0693-2221 
6693-2751 
0693-3331 
0693-4701 


0698-3102 
0696-3401 
0696-3412 
0698-3420 
0696-3556 


0698-5836 
0699-0001 
0721-0011 
6724-0030 
0727-0022 


02435-1 


R&FxXO 
R&FXD 
R&tFxXO 
R:FxO 
R3FXO 


R:FxD 
R&tFxXD 
R&tFxO 
RtFxXD 
RsFxXD 


R&FXD 
R&FXD 
Rs:FxD 
R&tFxD 
R:FxD 


R&8FXD 
R&FxO 
R&FXO 
R&FxXD 
RsFXD 


R&FxXO 
R&FxXD 
R:FxXO 
R&FxXD 
R&8FXD 


R:FxXD 
R&FXD 
R&FXO 
R:FxD 
R&FXD 


R3FxO 
R&FXD 
R&FXD 
RsFxO 
R&tFxXD 


R&FXD 
R&sFxO 
R:FxO 
R&FXO 
R&tFXD 


RtFXD 
R&FXDO 
RsFXD 
RsFXD 
R&FXD 


R&FXO 
R&sFXD 
RtFxXO 
RK&8FXD 
R&FxXD 


COMP 


COMP 


COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


MEW 
MET 
MET 
MET 
MET 


MET 


COMP 2e7 OHM 10% 172W 
DEPC SOOK OHM 1% 1/78W 
DEPC 9090 OHM 1% 174W 
DEPC 50 OHM 1% 1/2W 


240K OHM 5% 


S600 OHM 5% 


6800 OHM 5% 
100 OHM 10% 
1000 OHM 10% I/2W 


1/2W 
172 
1/2w 
172W 


1000 OHM 5% 172W 
10K OHM 10% 172W 


100K OHM 
1 MEGOHM 
1200 OHM 


120K OHM 
2200 OHM 
270K OHM 


10% 
10% 
10% 


10% 
10% 
10% 


1/2W 
1/2W 
I/2wW 


T/2W 
1/2W 
1/2W 


33 


330 OHM 10% 172W 


3300 OHM 10% 1/72W 
39K OHM 10% 1/2W 
4700 OHM 10% I/2w 
470K OHM 10% 1/2W 
68K OHM 10% 1/72W 


820 OHM 10% 1/2W 


US 


100 OHM 10% Iw 
1000 OHM 10% iW 
100K OHM 10% IW 


1200 OHM 10% IW 
1ZK OHM 10% IW 
150K OHM 10% IW 
2200 OHM 10% 1W 
22K OHM 10% 1W 


33 
47 


4700 OHM 10% 1W 
5600 OHM 10% 1W 
6800 OHM 10% IW 


100 OHM 10% 2w 
2200 OHM 10% ew 
27K 
33K OHM 10% ew 


47 


FLM 
FLM 
FLM 
FLM 
FLM 


FLM 


OHM 10% 1/2W 


CHM 5% IW 


OHM 10% 1 
OHM 10% 1W 


OHM 10% ew 
OHM 10% 2W 


237 OHM 1% 1/72W 

215 OHM 1% 1/2W 
3e83K OHM I%® I/2n 
34e8K OHM [®% 1/20 
16¢4K OHM 1/2% 1/4W 


1K OHM 1% 1/720W 


Oll2l 
Ollé2l 
01121 
01121 
01121 


01121 
Ol121 
01121 
Oli21 
01121 


01121 
01121 
QO1121 
Oll121 
01121 


01121 
QO1121 
Ol121 
QO1121 
Oll2l 


Olle2l 
01121 
01122 
Ollel 
Oll2l 


Oll21 
Oll2l 
01121 
Oli2l 
Olla2l 


01121 
Olle2l 
01121 
Oll2l 
Oll2l 


Oll121 
Oll2l 
Oll2l 
O1l2i 
Ollel 


28480 
28480 
28480 
22480 
28480 


28480 
QO1121 
28480 
28480 
28480 


B 2445 
By 5625 
B 6825 
B 1011 
ES 1021 


&B-1025 
-8 1031 
Es 1041 
-B 1051 
EB 1221 


-B 124) 
B 2221 
B 2741 
is) SIEXO))| 
aS LIED I | 


Comoset 
B 3931 
cB 4721 
EB 474) 
EB 6831 


£B 6211 
28) 1505 
be 1001 
OB 1021 
GB 1041 


GB 1221 
GB 1231 
GB 1541 
GB 2221 
GB 2231 


GB 3301 
mB 4701 
Ge 4721 
GB 5621 
GB 6821 


Fi Seed Ont 
HB 2221 
Hoo 2yoL 
HB 3331 
B 4701 


0698-3102 
0696-3401 
O698-3412 
069E-3420 
0696-3556 


O698-5836 
tB 27Gl 

0721-0011 
0727-0030 
0727-0022 


+ See list of abbreviations in introduction to this section 
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Table 6-4. Replaceable Parts (Cont. ) 


é® Stock No, Description # Mir. Mfr. Part No. pea 


es 
0727-0023 K3tFXO6 DEPC SU OHM 1% 1l/2W 28480 0727-0023 1 
6727-CO74 RsFxO DEPC 436 OHM 1/2 1/2W 28480 10727-0074 1 
0727-0075 R8FXD DEPC 490 OHM 1% 1/2W 28480 (0727-0075 2 
0727-0100 R:FxD DEPC 1000 OHM 1% 1/2W 28480 0727-0100 2 
0727-0106 R8FXD DEPC 123K OHM 172% 1/2 28480 10727-0106 E 
0727-0109 R&FXO DEPC 1470 OHM 1% 172W 28480 | 3 
0727-0122 R&tFxXD DEPC 2¢51K OHM 1% 1/2W 28480 (0727-0122 2 
0727-0142 R:FxXD DEPC 662K OHM 1% 1/2W 28480 |0727-0142 2 
0727-0148 R&tFXD DEPC 7.842K OFM 1% 1/2W 28480 |0727-0148 2 
0727-0149 R8FXD DEPC 796K OHM 1% 1/2W 28480 (0727-0149 2 
0727-0158 KtexO pEpC 1Ue1lK OHM 1% 1/2W 28480 10727-0158 2 
0727-0171 R3FxD DEPC 18+637K OHM 1% 1/2W 28480 (0727-0171 1 
0727-0173 R&tFXD DEPC 20K OHM 1% 1/2W 28480 (0727-0173 2 
0727-0178 RsFXD DEPC 2467K OHM 1% L/2W 28480 0727-0178 2 
0727-0187 KtFxD DEPC 37-¢4K OHM l® 1/2W 28480 0727-0187 1 
6727-0195 RtFXO DEPC FLM SOK OHM 1% 1W 28480 0727-0195 1 
0727-0196 R&8FXD DEPC 52e6K OHM 1% 1/2W 28480 |0727-0196 i 
0727-0202 R3:FxXD DEPC FLM 83K OHM 1% 1/2W 28480 |0727-0202 1 
0727-0218 R&tFXD DEPC 180K OHM 1% 172W 28480 |0727-0218 1 
0727-0221 R8sFxXD DEPC 200K OHM 1% 172W 28480 |0727-0221 1 
0727-0232 RtFxD DEPC 312K OHM 1% 1/2W 28480 (0727-0232 1 
0727-0233 R&tFXD DEPC 333K OHM 1% 1/2W 28480 |0727-0233 1 
0727-0244 RsFxD DEPC SOOK OHM 1% 1/2W 28480 |0727-0244 1 
0727-0254 R8FxXO DEPC 750K OHM 1% 172W 28480 [0727-0254 1 
0727-0255 R:FXD DEPC 800K OHM 1% 172W 28480 |0727-0255 2 
0727-0292 RsFXD DEPC 3 MEGOHM 1% 1/2W 28480 10727-0292 1 
0727-0332 RtFXD DEPC 150K OHM 1% 1/2W 28480 |0727-0332 1 
0727-0348 RtF&xD DEPC 80¢84K OHM 1/2% 1/en 28480 |0727-0348 2 
0727-0352 RtFxD DEPC 1200 OHM 172% 1/72 28480 10727-0352 1 
©0727-0361 RtFxO DEPC 2602 OHM 172% 172 28480 |0727-0361 il 
0727-0362 R8FXDO CEPC 3673 OHM 1/2% 1/2W 28480 |0727-0362 7 
0727-0363 RtFXD DEPC 5171 OHM 1/2% 1/2W 28480 |0727-0363 3 
0727-0364 R3FxD CDEPC 5<00 OHM 172% 1/720 28480 |0727-0364 2 
0727-0371 R:FxXD DEPC 9760 OHM 1/2% 1/72 28480 |0727-0371 2 
0727-0398 RtFXD DEPC 3679K OKM 1/2% 1/2W 28480 |0727-0398 1 
0727-0402 R8FXD DEPC 46.67K OHM 1/2% 1/2 28480 |0727-0402 1 
0727-0407 R:FxD DEPC 82e09K OHM 1/2% i/2w 28480 |0727-0407 Pi 
0727-0410 R8FXO DEPC 256¢8K OHM 172% 1/28 28480 |0727-0410 1 
0727-0412 RsFxD DEPC 21¢5K OHM lw 1/2W 28480 (0727-0412 1 
0727-0954 R8tFXD DEPC FLM 5e5K OHM I% 1/2 28480 [0727-0954 2 
0730-0065 R&tFXD DEPC 90.5K OHM 1® 1W 28480 0730-0065 &) 
0757-0044 R8FXO MET FLM 3362K OHM 1% 1/20 19701 IMF 1/2 T-O PI 
0757-0059 RtFXD MET FLM 1 MEGOHM 1% 1/2W 28480 |0757-0059 1 
0757-0089 R3FxXO MET FLM 1K OHM 2% 1/2W 28480 |0757-0089 9 
0757-0135 R8FXO MET FLM 511K OHM 1% 1/72 28480 (0757-0135 3 
0757-0137 R:FXD MET FLM 750K OHM 1% 1l/ew 28480 [10757-0137 1 
0757-0159 RsFxO MET FLM 1000 OHM. 1% 1/2W 28480 (0757-0159 1 
0757-0199 R8FXO MET FLM 2165K OHM 1% 1/60 28480 10757-0199 1 
0757-0280 R8FXO MET FLM 1K OHM 1% I/8w 28480 (0757-0280 1 


+ See list of abbreviations in introduction to this section 
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0757-0310 R&FXO _FLM 133K OHM 1% 1/2W 0757-0310 1 
0757-0312 R&tFXO FLM 309K OHM 1% 1/2W 0757-0312 5 
0757-0464 RsFxD FLM 909K OHM I® 1/8W 0757-0464 1 
0757-0465 R:FxO FLM 100K OHM 1% 1/8W 0757-0465 3 
0757-08353 R&FXD FLM 5e11K OHM 1% i/2W 0757-0833 1 
0757-0836 RsFxXD FLM 7.5K OHM 1% -1/2W 0757-0836 1 
0757-0839 K&tFXD FLM 10¢OK OHM 1% 1/2W 1757-0839 1 
0757-0855 R&FXD FLM ©8e1K OHM 1% 1/2W b757-0885 2 
0757-1060 R:FxO FLM 196 OHM 1% 1/2W 757-1060 3 
0757-1077 R&FXD FLM 1565K OHM I1%1/2W 0757-1077 2 
0757-1078 RsFxD FLM 1¢47K OHM 1% 1/2W 757-1078 1 
0758-0005 R&:FXD OX 4700 OHM 5% 1/72W p75€-0005 1 
0758-0610 R&FXD OX FLM 3300 OHM 5% 1/2W 758-0010 3 
0758-0015 RsFxXD FLM 220 OHM S%® 1/2W 0758-0015 1 
0758-0018 R&FXD OX 15K OHM 5% 1/72W 758-0018 1 
0758-0019 RsFXD FLM 18K OHM 5% 1/2W 758-0019 1 
0758-0021 RsFxO OX 51K OHM 5a I/2W 758-0021 4 
0756-0024 R&tFXD FLM 100 OHM 5% 1/2W 758-0024 J 
0758-0035 RtFxD FLM 3000 OHM 5% 1/2W 758-0035 1 
0758-0037 R&FxD FLM 5100 OHM 5% 1/2 758-0037 l 
0756-0039 R&FXD FLM zOK OHM 5% 1/2W 10758-0039 1 
0758-0057 R:FxD FLM 5600 OHM 5% 1/2W 0758-0057 1 
0756-0064 R&FXD FLM 36K OHM 5% 1/2W 758-0064 1 
©0758-0066 R&:FXO FLM 620 OHM 5% 1/2W 0758-0066 1 
0758-0073 R&FXD FLM Z4UK OHM 5% 1/72W 0758-0073 2 
0758-0074 R&sFxD OX 27K OHM 5% 1/2W 0758-0074 1 
0760-0033 RsFxD FLM 249K OHM 1% 2W 854-8 4 
0764-0007 R3F XD FLM 27K OHM 5% 2W 0764-0007 2 
0764-0051 R&FXD OX FLM 47K CHM 2W 0764-0031 3 
0764-0040 R&:FxD OX FLM 39K OHM 5% 0764-0040 2 
0764-0046 R&:FXD OX FLM 33K OHM 5% 2W 0764-0046 2 
©0765-0007 R&FXD FLM 15K OHM 10% 2W 0765-0007 2 
0773-0004 R3FxXO FLM 1OK OHM 5% SW 0773-0004 1 
6773-0005 RtFxXD FLM 12K OHM 5% SW 773-0005 1 
0773-0006 RsFxXD FLM 15K OHM 5% 5W 0773-0006 1 
0811-0266 R:FxD 55K OHM 1% 3/74W 0811-0266 i) 
0811-0267 R&FXO 55K OHM 1% 1W 811-0267 1 
6811-0268 RsFxXD 74K OHM 1% 3/4W 0811-0268 1 
0811-0269 R&FXO | 1600 OHM 1% 1/4W 0811-0269 1 
©6812-0017 R&tFXD WW O25 OHM S% 3W 0812-0017 3 
0812-C018 R&tFxXD | 100 OHM S%# SW 5W57G101(COMM E@UIV) | 1 
0816-0015 R&8FxD 50 OHM 10% 10W 0816-0015 2 
0839-0006 THERMISTOR:310 OHM 10% 20-754 1 
©960-0008 CIRCULATOR! 3-PORT OBD 1 
1010-0005 INDICATOR:ELAPSED TIME 1010-0005 1 
1120-0156 MICROAMMETER325UA-O0-25UA ZERO CENTER 1120-0156 1 
1200-0002 SOCKET: VACUUM TUBE OCTAL CERAMIC . 101-29-22-0353 2 
1200-C009 SOCKET: TUBE 7-PIN MINAT 04-703-05 5 
1200-0043 INSULATORS TRANSISTOR ANODIZED ALUMINUM 294457 9 
1200-0053 SOCKET: TUBE 7 PIN MINAT rrrst—-11 2 
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1200-0058 
1200-0059 
1200-0062 
1200-0076 
1200-0086 


1200-0087 
1200-0092 
1200-0114 
1200-0147 
1205-0025 


1205-0026 
1210-0004 
1220-0009 
1250-0045 
1250-0083 


1250-0102 
1250-0149 
1250-0207 
1250-0212 
1250-0238 
1250-0720 
1250-0731 
1250-0792 
1250-0793 
1250-0815 
1250-0916 
1250-0917 
1251-0095 
1251-0143 
1251-0156 
1251-0158 
1251-0172 
1251-0194 
1251-1556 
1400-0084 
1401-0006 
1401-0007 
1410-0110 


1450-0110 
1460-0091 
1460-0113 
1850-C040 
1850-0062 


1850-0064 
1850-0098 
1853-0001 
1855-0020 
1854-0003 


1854-0005 
1854-0071 
1854-0073 
1854-0251 
1855-0001 
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SOCKET=-TUBE 
SOCKET-TUBE 

SOCKET: TUBE 9 FIN 
INSULATOR: TRANSISTOR 
SOCKET&NUVISTOR 5=-PIN 


CLAMPS TRANSISTOR 

BUSHING3 TRANSISTOR 

SOCKET:ELECTRON TUBE NUVISTOR MICA 
SLEEVES INSULATOR NYLON NO24 

HEAT SINK&NUT 


HEAT SINK #B800Y 

CLAMP 8CAPACITOR 

SHTELO-TUBE 

CONNECTORSELECTRICAL RF BNC (PLUG) RECPT 
CONNECTOR?8NC FART OF AS 


CONNECTOR:BNC FEMALE 

CONNECTOR?:RF BNC RIGHT-ANGLE 

RtFxXD COAX TERM 50 OHM EXT MIXER INPUT 
CONNECTORSJACK CHASSIS BNC 
eon CABLE JACK BNC PART CF Wi16 
CONNECTOR: INPUT TO MIXER/COUPLER 
CONNECTOR:RF BNC BULKHEAD MOUNT 
CONNECTOR:RF BNC BULKHEAD MOUNT 
CONNECTOR:RF BNC RT-ANGLE BULKHEAD 
INSULATOR:RF CONNECTOR 

BODY:RF CONNECTOR 

CONTACT:RF CONNECTOR 

RECGCEPTACEE: SWITCHED LINE OUTPUT 
CONNECTOR: FEMALE 14 CONTACT 
SPRING:GROUND PIN 

CONNECTOR:6 CONTACTS 

CONNECTOR: 22 CONTACTS 

CONNECTOR:15 CONTACTS PC 
CLIPSRESISTOR LEAD 

POST? FUSEHOLDER 

CAP+ PLATE» CERAMIC 

CAP+ PLATE+ CERAMIC 

BUSHING? PANEL 


LAMPHOLDER ASSEMBLY !5-SOCKETS 
SPRING:COMPRESSION 0c09-O50l1I0 xX 1-3/8 
SPRING3JJUMPER(C2 TO C3) 

TRANSISTOR: GERMANIUM 2N363 PNP 
TRANSISTOR!GERMANIUM ALLOY JUNCTION 


TRANSISTORSGERMANIUM 2N1183 PNEF 
TRANSISTOR3GERMANIUM PNP SELECTED 
TRANSISTOR: PNP SILICON 30V 906MK 
TRANSISTORSSILICON PNP 
TRANSISTOR: NPN SILICON 


TRANSISTORSSILICON NPN 2N708 
TRANSISTORSSILICON NPN 2N3391 
TRANSISTOR:SILICON NPN 2N34.78 
TRANSISTORSSILICON NPN 
TRANSISTOR, SIL UNIJUNCTION 2N1671A 


91662 
28480 
71785 
02735 
71785 


02735 
02735 
71785 
26365 
13105 


13103 
24446 
71785 
91737 
28480 


91737 
91737 
95712 
95712 


91737 
28480 


957 12 
91637 
957:12 
02660 
02660 
02660 
PSIG 2 
28480 
28480 
955954 
28480 
95 35 
28480 
75915 
76487 
76487 
22480 


28480 
28480 
28480 
94154 
28480 


02735 
28480 
28480 
28480 
28480 


072635 
28480 
28480 
28480 
03508 


3901PHSPTD 
1200-0059 
121-51-11-060 
OF 14A 
1356510009 


b= }o-A 
95334-1 
135-65-10-003 
974-302 
1lulA-1 


1101A-2 (SPL) 
103-22F 14 
12627 

5942 
1250-0083 


1250-0102 
UG-1174/U 
30450-1 
30409-1 
6003 
1250-0720 
12828-1 
BRUT ACOs 
8306-1 
1Sa— 1053 
131-148 
WS T= 1,47 
221 
1251-0143 
1251-0156 
CD 606S 
1251-0172 
SDeG1 51'S 
1251-1556 
42014 
36002 
36004 
1410-0110 


1450-0110 
1460-0091 
1460-0113 
2N363 

1850-0062 


2N11835 

1850-0098 
1853-0001 
1853-0020 
1854-0003 


2N708 
1854-0071 
1854-0073 
1854-0251 
N1671A 
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1900-0016 
1901-0025 
1901-0029 
1901-0030 
1901-0032 
1901-0033 
1901-0036 
1901-0040 
1901-0084 
1901-0166 
1901-0169 


1901-0196 
1902-0005 
1902-0017 
1902-0031 
1902-0057 


1902-0070 
1902-0214 
1902-0215 
1902-0225 
1902-0314 


1921-0005 
1921-0015 
1921-0015 
1921-0026 
t921-0041 


1923-0045 
1925-0046 
1923-0048 
1932-0022 
1932-0027 


1932-0030 
1932-0064 
1932-0049 
1940-0010 
1951-0030 


1960-0002 
2100-0011 
2100-0044 
2100-00 53 
2100-0090 
2100-0091 
2100-0141 
2100-0153 


2100-0750 
2100-0741 


2100-0758 
2100-0803 
2100-0806 
2100-090) 
2100-0941 
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UIODESSILICON POINT CONTACT 
SEMICON DEVICEs:DIODE JUNCTION 
DIODE:SILICON 600PIV 
DIODESSILICON SO0PIV 
DIODESSILICON 100PIV 154A 
DIODE:SILICON 100MA AT +1V 180PIV 
DIODE:SILICON ligQ00PIV 

SEMICON DEVICESDIODE SILICON 
RECTIFIERSSILICON SOMA 4OOOPIV 
SEMICON DEVICE:DIODE 
ULIODE?tSILICON 


DIODE*SILICON 

OIOCE BREAKDOWN 7-50 V 10% 

DIODE +BREAKDOWN?6-81V 10% 4OO Mi 
DICDE BREAKDOWN! 12e7V 5% 
DIODEBREAKDOWN 6649 5% GOOMW 


DIODE!SILICON EREAKCOWN 6e6V 5% 
DIODE*BREAKDOWN SILICON 56<e2V 10% 
DIODE BREAKDOWN:SILICON 6e49V 5% 
DIODE BREAKDOWNESILICON 15¢4V 5% 
DICCEZSILICON BREAKDOWN 7e50V 5% 


ELECTRON TUBE’ 6C4 TRIODE 
ELECTRON TUBE?6CW4 


ELECTRON TUBE? 8056 NUVISTOR TRIODE 


ELECTRON TUBE88058 NUVISTOR TRIODE 
ELECTRON TUBEtNUVISTOR TRIODE 7€&95 


ELECTRON TUBE: 7239 PENTODE 
tLECTRON TUBE: 6€J7 PENTODE 
ELECTRON TUBE: 8068 BEAM PENTOLE 


ELECTRON TUBE?6DJUB8/ECC 88 DUAL TRIODE 


ELECTRON TUBE: 12AT7 DUAL TRIOUE 


ELECTRON TUBE: 12AX7 TWIN TRIOCE 9 PIN MIN 


ELECTRON TUBE? 6201 
TUBESELECTRON TWIN TRIODE CK 647 
ELECTRON TUBE 30G3 

ELECTRON TUBE?:BWO 2-4GC STEWART 


TUBE-ELECTRON EIA 6299 

RtVAR COMP 5000 OHM LIN 1/2W 
R&tVAR COMP SOK OHM 10% 2w 

RtVAR COMP 10K OHM 10% LIN 2wW 
RtVAR COMP 2000 OHM 30% LIN 1/75 
R:VAR COMP 5000 OHM 30% LIN 1/3W 
RtVAR COMP SOK OHM 20% LIN 1/44 
R&tVAR 2000 OHM 20% LIN 1/72W 


R&tVAR COMP 100 OHM 10% LIN 2ech 
R3:VAR wW SK OHM 5% 


R3sVAR WW 200K OHM 3% LIN 10-TURN 


R&tVAR WW 20K OHM 5% LINEAR 360 LEGREE ROT 


RtVAR WW SK OHM 5% 


R3VAR COMF 7¢5K 20% 1/72W W/SPUT SWITCH 


R:VAR wW 1000 OHM S% 


93332 
28480 
28480 
28480 
04713 
28480 
28480 
28480 
12060 
28480 
28480 


28480 
284680 
28480 
28480 
28480 


28480 
28480 
28480 
28480 
28480 


33173 
86684 
86684 
86684 
86684 


SIi2 
T3445 
Ne Le) 
73445 
ooo!1 


ooool 
73445 
81455 
73445 
2848 


“pe B TA) 
28480 
28480 
28480 
28480 
28430 
28480 
22480 


28480 
28480 


28480 
28480 
28480 
28480 
28480 


1N4603 
1901-0025 
1901-0029 
1901-0030 
1N3209 
1901-0033 
1901-0036 
1901-0040 
1-1163 
1901-0166 
peud 


901-0196 
902-0009 
1902-0017 
1902-0031 
1902-0057 


1902-0070 
1902-0214 
1902-0215 
1902-0225 
1902-0314 


6c4 

eCw4 
8056 
8056 
7895 


7239 
68068 
2AT7 


12AX7 
6201 

CK 647 
OGS 
1951-0030 


GL6299 
2100-0011 
100-0044 
2100-00 53 
2100-0090 
2100-0091 
2100-0141 
2100-0153 


2100-0730 
2100-0741 


2100-0758 
2100-0803 
2100-0806 
2100-0901 
2100-0941 


+ See list of abbreviations in introduction to this section 
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Table 6-4. Replaceable Parts (Cont. ) 


@® Stock No. Description # Mfr. Part No. Ben 


2100-0942 R&tVAR MET FLM 50K OHM 20% 2E480 100-0942 

2100-0944 RtvAR MET FLM ZOOK OHM 5% 28480 |2100-0944 

2100-0945 R&tVAR MET FLM SOOK CHM 5% 28480 |2100-0945 

2100-0969 R3VAR MET FLM SOK OHM 20% 28480 2100-0969 

2100-1437 R:VAR WW 20K OHM 5% 1W 28480 |2100-1437 

2100-1569 R&tVAR COMP SK CHM 20% LIN 1/2” 28480 (2100-1569 

2100-1762 R&tVAR WW 20K OHM 10% LIN 1/2W 28480 |2100-1762 

2110-0029 FUSE&SCARTRIDGE 3 AMP 125V SLOW ELOW 75915 |313003 1 
2110-0059 FUSE%CARTRIDGE 1°1/72A SLU-BLO 71400 |MDL 1-5 1 
2140-0008 LAMP3NEON NE2 24455 |NE2 z 
2140-0010 LAMPS INCANDESCENT 6 VOLT 24455 |TYPE 51 5 
2140-0015 LAMP$GLOW NEON NE~-2H 24455 INE 2H 4 
2190-0004 WASKERSLOCK INT TOOTH 4-40 78452 |OBD 3 
2190-0007 WASHERtNOe«6 W/INTERNAL LOCK 00000 1 
2190-0017 WASKFER:LOCK SPLIT=RING PH BRZ NP 5/ 64 NO 8 | 73734 |OBDR 4 
2200-0003 SCREWEMACHINE RH SST 4-4O X 174 73076 |OBDE 2 
2200-0005 SCREWSMACHINE 4-40 X 5/16 80120 | OBD l 
2200-0010 SCREWSMACHINE RH SST 4=-4U X 77% OOOO0U |OBD A 
2360-0016 SCREWSMACHINE RH SST 6-32 X 1-1/4 80120 |OBD&A 1 
2370-0020 SCREW3FH PHIL UR 6-32 X 5/16 00000 JOBD 8 
2370-0021 SCREWSPHIL DR 6-32 X 7/16 00000 JUBD 8 
2410-0001 SCREWSMACHINE OV SST FHILLIPS UR 6=-32x5/8 73734 |OBCA 1 
2420-0001 NUTtHEX ST NP 6-32 X 5/16 W/LOCKWASHER 78189 |O8Da 1 
2515-0017 SCREWtPAN HD W/LOCK 8-32 X 1/74 80120 |OBD 4 
2530-0011 SCREWtFH SLOT DR W/LOCK 8-32 78189 |JOBDA (0) 
2550-0013 SCREW3BH PHIL OR 8-32 x 5/16 28480 |2550-0013 4 
2950-0004 NUTSHEX 1/4=-20 80120 |OBD 2 
3030-0007 SCREWSHEX SOCKET OR CP STL 4-4C X 00125 00000 |OBD 1 
3030-0017 SCREWSMACHINE CAP 8=—32 X 1)2 INCH 284803 |030-0017 3 
3030-0065 SCREWSCAP 6-32x7/16 70276 |OBD 2 
3030-0147 SCREWSSET 6-32 X 3/8 W/LOCK STRIP 28480 (3030-0147 P) 
3050-0066 WASHERSFLAT ERS NP Oe147 ID X 3/8 73734 |OBL# 2 
3050-0116 WASHERSFLAT NO 5 00000 1 
3100-0833 ROTARY SWITCH 28480 |3100-0833 i 
3100-0835 SWITCHSROTARY PART OF S4 28480 3100-0835 1 
3100-1593 SWITCHSROTARY 4=-SECT 8-POS 28480 |3100-1593 a 
3100-1594 SWITCHSROTARY 4-SECT-18-P0S 28480 |3100-1594 1 
3100-1595 SWITCHSROTARY 2-SECT & POSITION 28480 |3100-1595 1 
3101-0004 SWITCHSPUSH SPUT NC MOMENTARY ACT REF CHK 82389 |3S-1406 1 
3101-0034 SWITCH:SLIDE 4 PDT O«5 AMP 125 VDC 42190 |6633 1 
3101-0041 SwITCKsTOG DPOT 3 POS 15 AMP 12EVAC 88140 |8906K370 1 
3106-0002 SWITCHSCOAXIAL 24V SPDT 02660 |318-10382-3 2 
3106-0005 SWITCHSCOAXIAL 24V SPDT 96341 IMA-7524-=PND 1 
3140-0010 MOTORSAC 1/7175 HP 2800 RPM FIG 6-5 | 73793 |ER €667 1 
3160-0013 BLADE FAN 4 BLADES 4-1/2 06812 jO 4527 4 1 
5000-0055 TRIMSALUMINUM STRIP 28480 |S5000-0055 2 
5000-0234 CONTACT 8SPRING 28480 |5000-0234 4 
5000-0750 COVERSSIDE UNPERFORATEO 28480 |5000-0750 2 
5020-0366 RINGSCONTACT 28480 15020-0366 1 
5020-3334 CONNECTORS SHEEESBULKHEADY TYRE GN 28480 |5020-3334 ; 
5020-3249 PIN: FEMALE 28480 |5020-3249 

5040-0234 LAMPHOLDER 28480 |5040-0234 & 
5040-0235 LAMP: BASE 28480 |5040-0235 4 


# See list of abbreviations in introduction to this section 
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5040-0601 
5060-0740 
5060-0752 
5060-0763 
5060-0765 


5060-0767 
5060-0807 
5060-0878 
5080-0221 
6960-0006 
8120-0078 
9100-0268 
9100-0269 
9100-0270 
9100-0319 
9100-0321 


9100-0324 
9110-0104 
9140-0095 
9140-0098 
9140-0100 


9140-0111 
9140-0114 
$140-0115 
9140-0121 
9140-0136 


9140-0143 
9140-0146 
9140-0155 
9140-0159 
9140-0179 
00354-229 
00774-209 
68551-0009 
08551-0020 
08551-0021 
©8551-0022 


08551-0023 
G8551-0026 
08551-0027 
08551-0028 
08551-0032 


08551-0049 
08551-0050 
08551-0067 
08551-0073 
08551-0074 


08551-0103 
08551-0114 
88551-0115 
OS>51-0119 
O85o1-0i21 
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@ Stock No, Description # Mfr. Part No. rQ| | 


SUPPORT ?PLASTIC 

COVER ASSY!TOP+ UNPERFORATED 
COVER ASSY:BOTTOM UNPERFORATED 
HANCLE ASSy 

RETAINER? HANDLE 


FOOT ASSY 

FRAME ASSYSLEFT SIDE 
FILTER ASSY3AIK FAN 

DIODE ASSY 

PLUG BUTTON: FOR 1/4" HOLE 
CABLE: POWER 7.5 FT. 
TRANSFORMER?POWER 1000-150 VOLTS 
TRANSFORMER? POWER 
TRANSFORMER!POWER 
COIL!VAR 0.08-0401 UH 
COIL: VAR 3-6 UH 


TRANSFORMER: VAR OUTPUT 
LINE FILTER%LOW-PASS 
COIL8RF FXD OeZ7UH 10% 
COIL3FXD RF Z2ez UH 
COIL&FXD RF 4e7 UH 


COIL2FXD RF 363UH 
CCIL:FXD RF 10 UH 
COIL&8RF FXD 22UH 10% 
COIL8FXD 168 UH 
COIL3FXD RF 22 UH 


COIL%FXD RF 363 UH 

COIL?RF FIXED 10UH 10% 
COILtFXO RF 28 UH 

COILSFXD Oe47UH 20% 

COIL-FXD ReFe 22 UH 10% 275 MA 
CONDUCTOR: CENTER 

RESISTOR CONE 

HOLCERSAIR FILTER 
BCTTOM:CONVERTER 

WASHER: TUBE 

COVER CAN?2A19CR16+#A19CR17#A1909 


SCREEN:FILTER 
SHIELD&tDISCRIMINATOR 
BRACKET+ TUBE MTGe 
RETAINER: SCREEN 
FLATE&SSHOCK MOUNT 


CLAMP SSAMPLER/SEARCH DRIVE BU 
STIFFENERSPC BUARD 

GASKET-RF I 

GASKETs:RFI LOCK ASSY CASTING TOP COVER 
BRACKET s CONVERTER 


REAR PANEL 
BRACKET:CIRCULATOR SUPPORT 
FRONT PANEL 

COVERSFILTER BLOCK 
GASKET:FILTER ELOCK 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
28480 
28480 


83058 
28480 
28480 
28480 
28480 
28480 
28480 


28480 
28480 
99800 
28480 
28480 


28480 
28480 
99800 
28480 
28480 


28480 
99800 
28480 
99800 
99800 
28480 
28480 
28480 
28480 
28480 
2848 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
28480 
28480 
28480 


5040-0601 
5060-0740 
060-0752 
060-0763 
060-0765 


060-0767 
5060-0807 


5060-0878 
6080-0221 


5S-48151 
B 120-0078 
9100-0268 
9100-0269 
100-0270 
100-0319 
100-0321 


9100-0324 
9110-0104 
1537 SERIES 
9140-0098 
9140-0100 


9140+0111 
9140-0114 
Zio Os 2) 

9140-0121 
9140-0136 


9140-0145 
1025-44 
9140-0155 
1O2ZS=SERTES 
1537-44 
00354-229 
O0774=-209 
08551-0009 
08551-0020 
08551-0021 
08551-0022 


08551-0023 
08551-0026 
08551-0027 
08551-0028 
08551-0032 


08551-0049 
08551-0050 
08551-0067 
08551-0075 
08551-0074 


08551-0103 
08551-0114 
O8S51t=0115 
VSS oi=OlS 
yveoSi—O1e! 


+ See list of abbreviations in introduction to this section 
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Section VI Model 8551B 
Table 6-4 
Table 6-4. Replaceable Parts (Cont. ) 
@ StockNo, . Description # Mfr. Mfr. Part No. TQ | 
re 
08551-0123 GASKETSCOUPLER BLOCK 28480 (08551-0123 
08551-0124 TOP :CONVERTER 28480 (08551-0124 
08551-0125 GASKET SRFI 28480 j08551-0125 
08551-0126 BRACKET+ CLAMPING 28480 |08551-0126 
08551-0128 BRACKETe CLAMPING 28480 (08551-0128 
08551-2037 SLUG? TUNING 28480 08551-2037 
08551-2041 PCSTS&OIOOE 28480 |085£1-2041 
08551-2052 WINCOW 28480 (08551-2052 
08551-2072 STRIP&MIXER/COUPLER 28480 (08551-2072 
08551-2073 BOARD sMIXER/COLPLER 28480 (08551-2073 
08551-2140 LOCK?SLUG P/U TUNING SLUG 28480 (08551-2140 
OBS5 a2 5 SPACER 28480 08551-2155 
08551-2171 BOARDSSEARCH DRIVE BARE PC BD 28480 [08551-2171 
08551-2172 BOARD+ PULSE AMPL 28480 08551-2172 
08551-2175 BLANK BOARD&HELIX CONTROL 28480 08551-2175 
08551-2176 BOARU&SHELIX VOLT=SHAPER (BARE PC BD) 28480 08551-2176 
08551-2177 BOARD&LOW-VOLTAGE RECT. (BARE PC BD) 28480 |08551-2177 
08551-2179 BCARDeHV TIME DELAY:BARE PC 8D 28480 |(08551-2179 
08551-2180 BARE BOARDSLOW VOLTAGE POWER SUFPLY 28480 |08551-2180 
08551-2181 BOARD+ METER: BARE PC BD 28480 |08551-2181 
08551-2185 BOARDS18O0MC OSCILLATOR BARE FC 8D 28480 |08551-2185 
68551-2210 BOARD8200 MC MIXER PC 28480 |08551-2210 1 
08551-2211 BOARD:200 MC AMPLIFIER PC 28480 108551-2211 1 
08551-2212 BARE PRINTED CIRCUIT BOARD 28480 |08551-2212 1 
68551-2306 BOARD&MIXER BARE PC BD 28480 |08551-2306 il 
08551-2308 BOCY?MIXER 28480 (08551-2308 1 
08551-2309 COVERSCHOKE CAVITY 28480 (08551-2309 1 
08551-2310 COVERSIF CAVITY 28480 08551-2310 1 
08551-2311 BLOCKtFILTER 28480 (08551-2311 1 
08551-2313 CONNECTOR? INPUT TO COAXIAL MIXER 28480 (08551-2313 1 
08551-2314 BEAD!CONDUCTOR SUPPORT 28480 (08551-2314 1 
08551-2315 BEADS CAVITY 28480 (08551-2315 2 
08551-2316 CAP:DIODE HOLDER 28480 |08551-2316 1 
08551-2317 CENTER CONDUCTOR 28480 (08551-2317 1 
08551-2318 Cz:FxD CER 1000 PF +80-20% S00v0W 28480 (08551-2318 it 
08551-2319 HOLDER: DIODE 28480 (08551-2319 1 
08551-2322 SPACER: CONNECTOR 28480 (08551-2322 1 
68551-2331 BEAD? POLYIRON 28480 (08551-2331 1 
08551-2358 ROD:;ADAPTER 28480:108551-2358 1 
Os 55a = 25165 SLUG: TUNINGCALTERNATE FOR 08551-2037) 28480 08551-2363 1 
08551-2364 CASTING: CONVERTER 28480 08551-2364 1 
08551-2366 BOARD: BLANK BUFFER AMPLIFIER 28480 08551-2366 1 
08551-4002 DIAL DRUM ASSY FIG 6-8 28480 08551-4002 3 
03551-4003 FILTER: RF 28480 (08551-4003 1 
08551-4004 EUeER ASSY:2 GC 28480 (08551-4004 1 
08551-4005 TURRET :MAIN 28480 98551-4005 1 
98551-6000 LOW PASS FILTER ASSY 28480 08551-6000 1 
98551-6007 30ARD ASSY:METER 28480 08551-6007 1 
08551-6012 CABLE ASSY%LP FLT OUTPUT 28480 (08551-6012 3 
08551-6013 CABLE ASSY3EXT JUMPER 2GC IF AMPL 28480 |08551-6013 2 
# See list of abbreviations in introduction to this section 
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Table 6-4. 


Replaceable Parts (Cont. ) 


Section VI 
Table 6-4 


@® Stock No. Description # Mfr. Part No. TrQ| | 


08551-6014 
08551-6020 
08551-6021 
08551-6022 
08551-6023 


08551-6024 
08551-6027 
08551-6031 
08551-6037 
08551-6038 


08551-6040 
08551-6043 
08551-6045 
08551-6048 
08551-6049 


08551-6051 


08551-6054 
08551-6057 
08551-6058 


08551-6059 
08551-6063-9 
08551-6063-8 
08551-6065 
08551-6069 


08551-6100 
08551-6102 
08551-6103 
08551-6104 
08551-6105 


08551-6111 
08551-6112 
08551-6116 
08551-6117 
08551-6119 


08551-6120 
08551-6121 
CeooeOlee 
08551-6123 
08551-6124 


08551-6127 
08551-6132 
DES51-6155 
US>o1—-6135 
08551-6136 


08551-6148 
OS5>51—6151 
08551-6153 
08551-6154 
08551-6155 


02435-1 


CABLE ASSY!32GC MIXER OUTPUT(A7) 

CABLE ASSY:SEXTERNAL MIXER INPUT 

CAPLE ASSY!LO OUTPUT PART OF A2 

CABLE ASSY3A2 MIXER/COUPLER FLT OUTPT 
CABLE ASSY3180 MC FROM A6é HARMe GEN 


TUNED CABLE ASSY% FROM A6&é HARMeGEN 
CABLE ASSY:A2 MIXER/COUPLER INFLT 
CONVERTER ASSY(SEE TABLE 6-2) 

CABLE ASSY:A7 2ZGC MIXER IN 10-IN COAX 
CAPLE ASSY?CONTROL~INTERCONNEC TING 


HELIX CONTROL ASSY 

FAN MOTOR ASSY 

LV RECTIFIER ASSY? 

SWITCH ASSYSSPECTRUM WIDTH 

HELIX VOLTAGE SHAPER ASSY3(STEWe. BWO) 


18OMC OSCILLATOR BOARD ASSY. 


HV TIME DELAY ASSEMBLY 
EV SERTES REGULATOR ASSY 
LV POWER SUPPLY 


SWITCH ASSY3GAIN COMPENSATING 
CABLE ASSYtA15 DISCe OUTPUT TU Al1S 
CABLE ASSY:A14 SEARCH ORIVE TO A15 
CABLE HARNESS METER BOARD 
CONNECTOR LOAD ASSY 


LOCK ASSEMBLY( SEE TABLE 6-3) 
SAMPLER ASSEMBLY 
SAMFLER!DIRECTIONAL COUPLER ASSY 
BOARD ASSYesPULSE AMPL 

SEARCH DRIVE ASSY 


TRANSFORMER? COUPLING 
TRANSFORMER *COLPLING 
HARMONIC GENERATOR ASSY 
2GC MIXER ASSY 

MIXER ASSY3 200-20 MC 


FIG 6-6 
FIG 6-8 


AMPLIFIER BOARL ASSY: 200 MC 
BOARD ASSY?10MC OSC/DISC 
EXTENDER:PC 22-PIN 

EXTENDER: PC 15=PIN 

FILTER ASSYtLOW-PASS 


CABLE ASSY! BWO V5 TO CIRCULATOR(AT1) 
STABILIZATION:S SWITCH ASSY 

SWITCH ASSYetSIGNAL IDENTIFIER 
KIT:RACK MOUNTING 

CABLE ASSY:FM A13 BO TO REAR PANEL U55 


INPUT ATTENUATOR ASSY 
CARTRIOGE ASSY O OB 
CABLE ASSY215 IN TRIeSHIeLD COAX TERM 
CARTRIDGE RESISTUR CARS ASSY 10UCB 
CARTRIDGE RESISTOR CARO ASSY 2008 


BEG 6—1 


28460 
28480 
28480 
28480 
28480 


28480 


28480 08 


28480 
28800 
28480 


28480 
28480 
28480 
28480 
28480 


28480 


28480 
28480 
28480 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
22480 
28486 
28480 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
2848u 
28480 
28480 


284680 
28480 
28480 
28480 
28480 


28480 
2848U 
28480 
28480 
284680 


J8551-6014 

8551-6020 
08551-6021 
8551-6022 
08551-6023 


08551-5024 
1-6027 
08551-6031 
8551-6037 

08551-6038 


08551-6040 

8551-6043 
pessi-cous 
08551-6048 
08551-6049 


08551-6051 


08551-6054 
08551-6057 
08551-6058 


08551-6059 
08551-6063>-9 
08551-6063-8 
8551-6065 
08551-6069 


08551-6100 
08551-6102 
08551-6105 
08551-6104 
08551=6105 


Od oo 1=6) 11 
08551-6112 
08551-6116 
08551-6117 
08551-6119 


08551-6120 
08551-6121 
08551-6122 
S5ei=6125 
08551-6124 


08551-6127 
08551-6132 
VB551=6155 
OSE Noelle 
08551-61356 


08551-6148 
UBSoL—S151 
OS55.1-6155 
08551-6154 
Gs8S51—-615> 


+ See list of abbreviations in introduction to this section 
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Section VI 
Table 6-4 


@ Stock No. 


Table 6-4. Replaceable Parts (Cont. ) 


a 


08551-6156 
08551-6157 
08551-6158 
08551-6159 
08551-6161 


08551-6162 
08551-6164 
08551-6165 
08551-6166 
08551-6167 


08551-6168 
08551-6169 
08551-6170 
08551-6177 
08551-6178 


08551-6179 
08551-6180 
08551-6181 
08551-6183 
08551-6230 


08551-8006 
08551-8010 
08551-8011 
08551-8012 
08551-8013 


08551-8015 
08551-8016 


08551-8017 
582 1-8025 


6-54 


a 
Description # Mfr. 
CARTRIDGE RESISTOR CARD ASSY 30DB 28480 08551-6156 
CARTRIDGE RESISTOR CARD ASSY 4O0DB 28480 08551-6157 
CARTRIDGE RESISTOR CARD ASSY 5O0DB 28480 08551-6158 
CARTRIDGE RESISTOR CARD ASSY 60DB 28480 08551-6159 
CABLE ASSY:16-IN TRI SHIELD COAX 28480 08551-6161 
MIXER/COUPLER ASSY FIG 6-2 28480 08551-6162 
BIAS GENERATOR ASSY 28480 08551-6164 
CABLE ASSY:COAX MIXER OUTPUTCA3) 28480 08551-6165 
FRONT PANEL ASSY 28480 08551-6166 
COAX MIXER ASSY 28480 08551-6167 
DIRECTIONAL COUPLER ASSY 28480 08551-6168 
CAPACITOR ASSY:1150 PF 28480 08551-6169 
SWITCH ASSY:FREQUENCYCGC) 28480 08551-6170 
CABLE ASSY:15-IN TRI SHIELD COAX TERM 28480 08551-6177 
CABLE ASSY:11-IN TRI SHIELD COAX TERM 28480 08551-6178 
AMPIIE TER ASSYs26Gu Ie. FIG 6-4 28480 08551-6179 
CABLE ASSY:2GC I.F. AMPLIFIER INPUT 28480 08551-6180 
CABLE ASSY:9-IN TRI SHIELD COAX TERM 28480 08551-6181 
ASSY:180 MHZ BUFFER AMPLIFIER BOARD 28480 08551-6183 
FRAME ASSY:RIGHT SIDE 28480 08551-6230 
COIL;200 MC 28480 08551-8006 
COUMLEAG2Uial 28480 08551-8010 
COMEDTS GP Ral 28480 08551-8011 
COLE: DISC SEE 28480 08551-8012 
R:CAP DISC:FXD 3 MEGOHM 10% 1/2W 28480 08551-8014 
COIL 8480 08551-8015 
COIL 8480 08551-8016 
R:VAR WW rn OHM 8480 08551-8017 
DIODE:SILICON 8480 08551-8025 


# See list of abbreviations in introduction to this section 
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CODE LIST OF MANUFACTURERS 


TABLE 6-5. 


Section VI 


The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the 
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to 
suppliers not appearing in the H4 Handbooks. 


Code a 
No. Manufacturer Address 
00000 U.S.A. Common Any supplier of U.S. 
00136 McCoy Electronics Mount Holly Springs, Pa. 
00213 Sage Electronics Corp. Rochester, N.Y. 
00287 Cemco Inc. Danielson, Conn. 
00334 Humidial Colton, Calif. 
00348 Microtron Co., Inc. Valley Stream, N.Y. 
00373 Garlock Inc. Cherry Hill, N.J. 
00656 Aerovox Corp. New Bedford, Mass. 
00779 Amp. Inc. Harrisburg, Pa. 
00781 Aircraft Radio Corp. Boonton, N.J. 
00815 Northern Engineering Laboratories, Inc. 
Burlington, Wis. 
00853 Sangamo Electric Co., Pickens Div. 
Pickens, S.C. 
00866 Goe Engineering Co. City of Industry, Cal. 
00891 Carl E. Holmes Corp. Los Angeles, Calif. 
00929 Microlab Inc. Livingston, N.J. 
01002 General Electric Co., Capacitor Dept. 
Hudson Falls, N.Y. 
01009 Alden Products Co. Brockton, Mass. 
01121 Allen Bradley Co. Milwaukee, Wis. 
01255 Litton Industries, Inc. Beverly Hills, Calif. 
01281 TRW Semiconductors, Inc. Lawndale, Calif. 
01295 Texas Instruments, Inc. , 
Transistor Products Div. Dallas, Texas 
01349 The Alliance Mfg. Co. Alliance, Ohio 
01589 Pacific Relays, Inc. Van Nuys, Calif. 
01930 Amerock Corp. Rockford, III. 
01961 Pulse Engineering Co. Santa Clara, Calif. 
02114 Ferroxcube Corp. of America Saugerties, N.Y. 
02116 Wheelock Signals, Inc. Long Branch, N.J. 
02286 Cole Rubber and Plastics Inc. Sunnyvale, Calif. 
02660 Amphenol-Borg Electronics Corp. Chicago, Ill. 
02735 Radio Corp. of America, Semiconductor 
and Materials Div. Somerville, N.J. 
02771 Vocaline Co. of America, Inc. 
; Old Saybrook, Conn. 
02777 Hopkins Engineering Co. San Fernando, Calif. 
03508 G.E. Semiconductor Prod. Dept. Syracuse, N.Y. 
03705 Apex Machine & Tool Co. Dayton, Ohio 
03797 Eldema Corp. Compton, Calif. 
03877 Transitron Electric Corp. Wakefield, Mass. 
03888 Pyrofilm Resistor Co., Inc. Cedar Knolls, N.J. 
03954 Singer Co., Diehl Div. 
Finderne Plant Sumerville, N.J. 
04009 Arrow, Hart and Hegeman Elect. Co. 
Hartford, Conn. 
04013 Taurus Corp. Lambertville, N.J. 
04062 Arco Electronic Inc. Great Neck, N.Y. 
04222 Hi-Q Division of Aerovox Myrtle Beach, S.C. 
04354 Precision Paper Tube Co. Wheeling, III. 
04404 Dymec Division of Hewlett-Packard Co. 
Palo Alto, Calif. 
04651 Sylvania Electric Products, Microwave 
Device Div. Mountain View, Calif. 
04713 Motorola, Inc., Semiconductor Prod. Div. 
Phoenix, Arizona 
04732 Filtron Co., Inc. Western Div. 
Culver City, Calif. 
04773 Automatic Electric Co. Northlake, III. 
04796 Sequoia Wire Co. Redwood City, Calif. 
04811 Precision Coil Spring Co. El Monte, Calif. 
04870 P.M. Motor Company Westchester, Ill. 
04919 Component Mfg. Service Co. 
W. Bridgewater, Mass. 
05006 Twentieth Century Plastics, Inc. 
Los Angeles, Calif. 
05277 Westinghouse Electric Corp. 
Semi-Conductor Dept. Youngwood, Pa. 
05347 Ultronix, Inc. San Mateo, Calif. 
00015-44 
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Code 
No. 


05397 


05593 
05616 


05624 
05728 


05729 
05783 
05820 
06004 


06090 
06175 
06402 
06540 


06555 


06666 
06751 
06812 


06980 
07088 
07126 
07137 
07138 


07149 
07233 
07261 
07263 


07322 
07387 
07397 


07700 
07910 
07933 


07980 


08145 
08 289 
08358 


08524 
08664 
08717 
08718 


08792 


08984 
09026 
09134 
09145 
09250 
09569 


10214 


10411 
10646 
11236 
11237 


Manufacturer Address 
Union Carbide Corp., Linde Div., Kemet Dept. 
Cleveland, Ohio 
IIlumitronic Engineering Co. Sunnyvale, Calif. 
Cosmo Plastic 
(c/o Electrical Spec. Co. ) 
Barber Colman Co. 
Tiffen Optical Co. 
Roslyn Heights, Long Island, N.Y. 
Westbury, N.Y. 


Cleveland, Ohio 
Rockford, Ill. 


Metro-Tel Corp. 
Stewart Engineering Co. Santa Cruz, Calif. 
Wakefield Engineering Inc. Wakefield, Mass. 
Bassick Co., Div. of Stewart Warner Corp. 

Bridgeport, Conn. 
Redwood City, Calif. 
Bausch and Lomb Optical Co. Rochester, N.Y. 
E.T.A. Products Co. of America Chicago, III. 

Amatom Electronic Hardware Co., Inc. 
New Rochelle, N.Y. 

Beede Electrical Instrument Co., Inc. 
Penacook, N.H. 
Indianapolis, Ind. 
Phoenix, Ariz. 


Raychem Corp. 


General Devices Co., Inc. 
Semcor Div. Components Inc. 
Torrington Mfg. Co., West Div. 
Van Nuys, Calif. 
San Carlos, Calif. 
Van Nuys, Calif. 
Pasadena, Calif. 
Minneapolis, Minn. 


Varian Assoc. Eimac Div. 
Kelvin Electric Co. 
Digitran Co. 

Transistor Electronics Corp. 
Westinghouse Electric Corp. 


Electronic Tube Div. Elmira, N.Y. 
Filmohm Corp. New York, N.Y. 
Cinch-Graphik Co. City of Industry, Calif. 
Avnet Corp. Culver City, Calif. 


Fairchild Camera & Inst. Corp. 

Semiconductor Div. Mountain View, Calif. 
Minnesota Rubber Co. Minneapolis, Minn. 
Birtcher Corp., The Monterey Park, Calif. 
Sylvania Elect. Prod. Inc., Mt. View Operations 
Mountain View, Calif. 

Cranford, N.J. 
Hawthorne, Calif. 


Technical Wire Products Inc. 
Continental Device Corp. 
Raytheon Mfg. Co., 
Semiconductor Div. Mountain View, Calif. 
Hewlett-Packard Co., Boonton Radio Div. 
Rockaway, N.J. 
Los Angeles, Calif. 
Pomona, Calif. 


U.S. Engineering Co. 
Blinn, Delbert Co. 
Burgess Battery Co. 
Niagara Falls, Ontario, Canada 
Deutsch Fastener Corp. Los Angeles, Calif. 
Bristol Co., The Waterbury, Conn. 
Sloan Company Sun Valley, Calif. 
ITT Cannon Electric Inc., Phoenix Div. 
Phoenix, Arizona 
CBS Electronics Semiconductor 
Operations, Div of C.B.S. Inc. 
Lowell, Mass. 
Indianapolis, Ind. 
Costa Mesa, Calif. 
Houston, Texas 
Burbank, Calif. 
Chicago, lll. 


Mel-Rain 
Babcock Relays Div. 
Texas Capacitor Co. 
Tech. Ind. Inc. Atohm Elect. 
Electro Assemblies, Inc. 
Mallory Battery Co. of 
Canada, Ltd. Toronto, Ontario, Canada 
General Transistor Western Corp. 
Los Angeles, Calif. 
Berkeley, Calif. 
Niagara Falls, N.Y. 
Berne, Ind. 


Ti-Tal, Inc. 
Carborundum Co. 
CTS of Berne, Inc. 
Chicago Telephone of California, Inc. 

So. Pasadena, Calif. 


Code 
No. 


11242 
11312 
11314 
11534 
11711 


11717 
11870 
12136 
12361 
12574 


12697 
12728 
12859 
12881 
12930 
12954 
13103 
13396 
13835 


14099 
14193 
14298 
14433 


14493 
14655 
14674 
14752 
14960 
15203 
15287 
15291 
15558 


15566 
15631 
18772 


15801 
15818 
16037 
16179 
16352 
16688 


16758 
17109 
17474 
17675 
17745 
17870 
18042 
18083 


18324 
18476 
18486 
18583 
18873 
18911 
19315 


19500 
19589 


19644 
19701 


From: 


Table 6-5 
Manufacturer Address 
Bay State Electronics Corp. Waltham, Mass. 


Teledyne Inc., Microwave Div. 
National Seal Downey, Calif. 
Duncan Electronics Inc. Costa Mesa, Calif. 
General Instrument Corp., Semiconductor 


Palo Alto, Calif. 


Div., Products Group Newark, N.J. 
Imperial Electronic, Inc. Buena Park, Calif. 
Melabs, Inc. Palo Alto, Calif. 
Philadelphia Handle Co. Camden, N.J. 


Grove Mfg. Co., Inc. 
Gulton Ind. Inc. Data System Div. 
Albuquerque, N.M. 
Dover, N.H. 
W. Haven, Conn. 
Tokyo, Japan 
Clark, N.J. 
Newport Beach, Calif. 
Scottsdale, Arizona 


Shady Grove, Pa. 


Clarostat Mfg. Co. 
Elmar Filter Corp. 
Nippon Electric Co., Ltd. 
Metex Electronics Corp. 
Delta Semiconductor Inc. 
Dickson Electronics Corp. 
Thermolloy Dallas, Texas 
Telefunken (GmbH) Hanover, Germany 
Midland-Wright Div. of Pacific Industries, Inc. 
Kansas City, Kansas 
Newbury Park, Calif. 
Calif. Resistor Corp. Santa Monica, Calif. 
American Components, Inc. Conshohocken, Pa. 
ITT Semiconductor, A Div. of Int. Telephone 

& Telegraph Corp. West Palm Beach, Fla. 
Hewlett-Packard Company Loveland, Colo. 
Cornell Dublier Electric Corp. Newark, N.J. 
Corning Glass Works Corning, N.Y. 
Electro Cube Inc. San Gabriel, Calif. 
Williams Mfg. Co. San Jose, Calif. 
Webster Electronics Co. New York, N.Y. 
Scionics Corp. Northridge, Calif. 
Adjustable Bushing Co. N. Hollywood, Calif. 
Micron Electronics 

Garden City, Long Island, N.Y. 

Amprobe Inst. Corp. Lynbrook, N.Y. 
Cabletronics Costa Mesa, Calif. 
Twentieth Century Coil Spring Co. 
Santa Clara, Calif. 
Framingham, Mass. 


Sem-Tech 


Fenwal Elect. Inc. 


Amelco Inc. Mt. View, Calif. 
Spruce Pine Mica Co. Spruce Pine, N.C. 
Omni-Spectra Inc. Detroit, Ill. 
Computer Diode Corp. Lodi, N.J. 
Ideal Prec. Meter Co., Inc. 

De Jur Meter Div. Brooklyn, N.Y. 
Delco Radio Div. of G.M. Corp. Kokoma, Ind. 


Thermonetics Inc. 

Tranex Company 

Hamlin Metal Products Corp. 
Angstrohm Prec. Inc. No. 
McGraw-Edison Co. Manchester, N.H. 
Power Design Pacific Inc. Palo Alto, Calif. 
Clevite Corp. , Semiconductor Div. 

Palo Alto, Calif. 
Sunnyvale, Calif. 
Holliston, Mass. 


Canoga Park, Calif. 
Mountain View, Calif. 
Akron, Ohio 
Hollywood, Calif. 


Signetics Corp. 
Ty-Car Mfg. Co., Inc. 


TRW Elect. Comp. Div. Des Plaines, Ill. 
Curtis Instrument, Inc. Mt. Kisco, N.Y. 
E.|. DuPont and Co., Inc. Wilmington, Del. 


Durant Mfg. Co. Milwaukee, Wis. 
The Bendix Corp., Navigation & Control Div. 
Teterboro, N.J. 
Thomas A. Edison Industries, Div. of 
McGraw-Edison Co. West Orange, N.J. 
Concoa Baldwin Park, Calif. 
LRC Electronics Horseheads, N.Y. 
Electra Mfg. Co. Independence, Kansas 
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Section VI 
Table 6-5 
Code 
No. Manufacturer Address 
20183 General Atronics Corp. Philadelphia, Pa. 
21226 Executone, Inc. Long Island City, N.Y. 
21335 Fafnir Bearing Co., The New Britain, Conn. 
21520 Fansteel Metallurgical Corp. N. Chicago, Ill. 
23783 British Radio Electronics Ltd. Washington, D.C. 
24455 G.E. Lamp Division 
Nela Park, Cleveland, Ohio 
24655 General Radio Co. West Concord, Mass. 
24681 MemcorInc., Comp. Div. Huntington, Ind. 
26365 Gries Reproducer Corp. New Rochelle, N.Y. 
26462 Grobet File Co. of America, Inc. 
Carlstadt, N.J. 
26992 Hamilton Watch Co. Lancaster, Pa. 
28480 Hewlett-Packard Co. Palo Alto, Calif. 
28520 Heyman Mfg. Co. Kenilworth, N.J. 
33173 G.E. Receiving Tube Dept. Owensboro, Ky. 
35434 Lectrohm Inc. Chicago, Ill. 
36196 Stanwyck Coil Products Ltd. 
Hawkesbury, Ontario, Canada 
36287 Cunningham, W.H. & Hill, Ltd. 
Toronto Ontario, Canada 
37942 P.R. Mallory & Co. Inc. Indianapolis, Ind. 
39543 Mechanical Industries Prod. Co. Akron, Ohio 
40920 Miniature Precision Bearings, Inc. Keene, N.H. 
42190 Muter Co. Chicago, III. 
43990 C.A. Norgren Co. Englewood, Colo. 
44655 Ohmite Mfg. Co. Skokie, Ill. 
46384 Penn Eng. & Mfg. Corp. Doylestown, Pa. 
47904 Polaroid Corp. Cambridge, Mass. 
48620 Precision Thermometer & Inst. Co. 
Southampton, Pa. 
49956 Microwave & Power Tube Div. Waltham, Mass. 
52090 Rowan Controller Co. Westminster, Md. 
52983 Sanborn Company Waltham, Mass. 
54294 Shallcross Mfg. Co. Selma, N.C. 
55026 Simpson Electric Co. Chicago, Ill. 
55933 Sonotone Corp. Elmsford, N.Y. 
55938 Raytheon Co. Commercial Apparatus & 
Systems Div. So. Norwalk, Conn. 
56137 Spaulding Fibre Co., Inc. Tonawanda, N.Y. 
56289 Sprague Electric Co. North Adams, Mass. 
59446 Telex Corp. Tulsa, Okla. 
59730 Thomas & Betts Co. Elizabeth, N.J. 
60741 Triplett Electrical Inst. Co. Bluffton, Ohio 
61775 Union Switch and Signal, Div. of 
Westinghouse Air Brake Co. Pittsburgh, Pa. 
62119 Universal Electric Co. Owosso, Mich. 
63743 Ward-Leonard Electric Co. Mt. Vernon, N.Y. 
64959 Western Electric Co., Inc. New York, N.Y. 
65092 Weston Inst. Inc. Weston-Newark Newark, N.J. 
66295 Wittek Mfg. Co. Chicago, Ill. 
66346 Minnesota Mining & Mfg. Co. Revere Mincom Div. 
St. Paul, Minn. 
70276 Allen Mfg. Co. Hartford, Conn. 
70309 Allied Control New York, N.Y. 
70318 Allmetal Screw Product Co., Inc. 
Garden City, N.Y. 
70485 Atlantic India Rubber Works, Inc. Chicago, III. 
70563 Amperite Co., Inc. Union City, N.J. 
70674 ADC Products Inc. Minneapolis, Minn. 
70903 Belden Mfg. Co. Chicago, Ill. 
70998 Bird Electronic Corp. Cleveland, Ohio 
71002 Birnbach Radio Co. New York, N.Y. 
71041 Boston Gear Works Div. of Murray Co. 
of Texas Quincy, Mass. 
71218 Bud Radio, Inc. Willoughby, Ohio 
71286 Camloc Fastener Corp. Paramus, N.J. 
71313 Cardwell Condenser Corp. 
Lindenhurst L.1., N.Y. 
71400 Bussmann Mfg. Div. of McGraw-Edison Co. 
St. Louis, Mo. 
00015-44 
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Code 
No. 


71436 
71447 
71450 
71468 
71471 
71482 
71590 


71616 
71700 
71707 
71744 
71785 


71984 
72136 
72619 
72696 


72699 
72765 
72825 
72928 
12964 
72982 
73061 
73076 
73138 


73293 


73445 
73506 
73559 
73586 
73682 


73734 
73743 
73793 
73846 
73899 
73905 
73957 
14276 
74455 
74861 
74868 


74970 
75042 
75378 
79382 
75818 
75915 
76005 
76210 
76433 


76487 
76493 
76530 


76545 
76703 
76854 
77068 


77075 
77221 


TABLE 6-5. 


Manufacturer Address 
Chicago Condenser Corp. Chicago, Ill. 
Calif. Spring Co., Inc. Pico-Rivera, Calif. 
CTS Corp. Elkhart, Ind. 


Los Angeles, Calif. 
Burbank, Calif. 
Chicago, Ill. 


ITT Cannon Electric Inc. 
Cinema, Div. Aerovox Corp. 
C.P. Clare & Co. 
Centralab Div. of Globe Union Inc. 

Milwaukee, Wis. 


Commercial Plastics Co. Chicago, Ill. 
Cornish Wire Co., The New York, N.Y. 
Coto Coil Co., Inc. Providence, R.|. 
Chicago Miniature Lamp Works Chicago, Ill. 


Cinch Mfg. Co., Howard B. Jones Div. 


Chicago, Ill. 
Dow Corning Corp. Midland, Mich. 
Electro Motive Mfg. Co., Inc. Willimantic, Conn. 
Dialight Corp. Brooklyn, N.Y. 
Indiana General Corp., Electronics Div. 

Keasby, N.J. 


General Instrument Corp., Cap. Div.Newark, N.J. 
Drake Mfg. Co. Harwood Heights, Ill. 
Hugh H. Eby Inc. Philadelphia, Pa. 


Gudeman Co. Chicago, Ill. 
Robert M. Hadley Co. Los Angeles, Calif. 
Erie Technological Products, Inc. Erie, Pa. 
Hansen Mfg. Co., Inc. Princeton, Ind. 
H.M. Harper Co. Chicago, III. 


Helipot Div. of Beckman Inst., Inc. 
Fullerton, Calif. 
Hughes Products Division of Hughes 
Aircraft Co. Newport Beach, Calif. 
Amperex Elect Co. Hicksville, L.l., N.Y. 
Bradley Semiconductor Corp. New Haven, Conn. 
Carling Electric, Inc. Hartford, Conn. 
Circle F Mfg. Co. Trenton, N.J. 
George K. Garrett Co., Div. MSL 
Industries Inc. Philadelphia, Pa. 


Federal Screw Products Inc. Chicago, III. 
Fischer Special Mfg. Co. Cincinnati, Ohio 
General Industries Co., The Elyria, Ohio 
Goshen Stamping & Tool Co. Goshen, Ind. 
JFD Electronics Corp. Brooklyn, N.Y. 
Jennings Radio Mfg. Corp. San Jose, Calif. 
Groov-Pin Corp. Ridgefield, N.J. 
Signalite Inc. Neptune, N.J. 
J.H. Winns, and Sons Winchester, Mass. 
Industrial Condenser Corp. Chicago, Ill. 


R.F. Products Division of Amphenol-Borg 
Electronics Corp. Danbury, Conn. 

E.F. Johnson Co. Waseca, Minn. 

International Resistance Co. Philadelphia, Pa. 


CTS Knights Inc. Sandwich, Ill. 
Kulka Electric Corporation Mt. Vernon, N.Y. 
Lenz Electric Mfg. Co. Chicago, Ill. 
Littlefuse, Inc. Des Plaines, III. 
Lord Mfg. Co. Erie, Pa. 
C.W. Marwedel San Francisco, Calif. 
General Instrument Corp., Micamold Division 


Newark, N.J. 
James Millen Mfg. Co., Inc. Malden, Mass. 
J.W. Miller Co. Los Angeles, Calif. 
Cinch-Monadnock, Div. of United Carr 
Fastener Corp. San Leandro, Calif. 
Mueller Electric Co. Cleveland, Ohio 
National Union Newark, N.J. 
Oak Manufacturing Co. Crystal Lake, III. 
The Bendix Corp., Electrodynamics Div. 
N. Hollywood, Calif. 
Pacific Metals Co. San Francisco, Calif. 
Phanostran Instrument and Electronic Co. 
South Pasadena, Calif. 


Code 
No. 


77252 
77342 


77630 
77638 


77764 
77969 
78189 


78283 
78290 
78452 
78471 
78488 
78493 
78553 
78790 
78947 
79136 
79142 
79251 
79727 


79963 
80031 


80120 
80131 


80207 


80223 
80248 
80294 
80411 


80486 
80509 
80583 
80640 
81030 
81073 
81095 
81312 


81349 
81483 
81541 
81860 


82042 
82047 


82142 
82170 


82209 
82219 


82376 
82389 
82647 


82768 
82866 
82877 
82893 


From: 


Model 8551B 


Manufacturer Address 
Philadelphia Steel and Wire Corp. 
Philadelphia, Pa. 
American Machine & Foundry Co. Potter 
& Brumfield Div. Princeton, Ind. 
TRW Electronic Components Div. Camden, N.J. 
General Instrument Corp., Rectifier Div. 
Brooklyn, N.Y. 
Resistance Products Co. Harrisburg, Pa. 
Rubbercraft Corp. of Calif. Torrance, Calif. 
Shakeproof Division of Illinois Tool Works 


Elgin, Ill. 
Signal Indicator Corp. New York, N.Y. 
Struthers-Dunn Inc. Pitman, N.J. 
Thompson-Bremer & Co. Chicago, Ill. 
Tilley Mfg. Co. San Francisco, Calif. 
Stackpole Carbon Co. St. Marys, Pa. 


Standard Thomson Corp. 
Tinnerman Products, Inc. 
Transformer Engineers 
Ucinite Co. 
Waldes Kohinoor Inc. 
Veeder Root, Inc. 
Wenco Mfg. Co. 
Continental-Wirt Electronics Corp. 
Philadelphia, Pa. 
Zierick Mfg. Corp. New Rochelle, N.Y. 
Mepco Division of Sessions Clock Co. 
Morristown, N.J. 
Schnitzer Alloy Products Co. Elizabeth, N.J. 
Electronic Industries Association. Any brand 
Tube meeting EIA Standards-Washington, DC. 
Unimax Switch, Div. Maxon Electronics Corp. 
Wallingford, Conn. 
New York, N.Y. 


Waltham, Mass. 
Cleveland, Ohio 

San Gabriel, Calif. 
Newtonville, Mass. 
Long Island City, N.Y. 
Hartford, Conn. 
Chicago, Ill. 


United Transformer Corp. 
Oxford Electric Corp. Chicago, Ill. 
Bourns Inc. Riverside, Calif. 
Acro Div. of Robertshaw Controls Co. 
Columbus, Ohio 
Defiance, Ohio 
Monrovia, Calif. 
New York, N.Y. 
Boston, Mass. 
Orange, Conn. 


All Star Products Inc. 
Avery Label Co. 
Hammarlund Co., Inc. 
Stevens, Arnold, Co., Inc. 
International Instruments Inc. 
Grayhill Co. LaGrange, Ill. 
Triad Transformer Corp. Venice, Calif. 
Winchester Elec. Div. Litton Ind., Inc. 
Oakville, Conn. 

Military Specification ee San eee 
International Rectifier Corp. El Segundo, Calif. 
Airpax Electronics, Inc. Cambridge, Maryland 
Barry Controls, Div. Barry Wright Corp. 

Watertown, Mass. 


Carter Precision Electric Co. Skokie, III. 
Sperti Faraday Inc., Copper Hewitt 

Electric Div. Hoboken, N.J. 
Jeffers Electronics Division of Speer 

Carbon Co. Du Bois, Pa. 


Fairchild Camera & Inst. Corp. Space & Defense 
System Div. Paramus, N.J. 
Maguire Industries, Inc. Greenwich, Conn. 
Sylvania Electric Prod. Inc. 
Electronic Tube Division 
Astron Corp. East Newark, Harrison, N,J, 
Switchcraft, Inc. Chicago, Ill. 
Metals & Controls Inc. Spencer Products 
Attleboro, Mass. 
Joliet, Il. 
Madison, Wis. 
Woodstock, N.Y. 
Glendale, Calif. 


Emporium, Pa. 


Phillips-Advance Control! Co. 
Research Products Corp. 
Rotron Mfg. Co., Inc. 
Vector Electronic Co. 
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Code 2 
No. Manufacturer Address 
83058 Carr Fastener Co. Cambridge, Mass. 
83086 New Hampshire Ball Bearing, Inc. 
Peterborough, N.H. 
83125 General Instrument Corp., Capacitor Div. 
Darlington, S.C. 
83148 ITT Wire and Cable Div. Los Angeles, Calif. 
83186 Victory Eng. Corp. Springfield, N.J. 
83298 Bendix Corp., Red Bank Div. Red Bank, N.J. 
83315 Hubbell Corp. Mundelein, Ill. 
83330 Smith, Herman H., Inc. Brooklyn, N.Y. 
83332 Tech Labs Palisade's Park, N. J. 
83385 Central Screw Co. Chicago, |Il. 
83501 Gavitt Wire and Cable Co. 
Div. of Amerace Corp. Brookfield, Mass. 
83594 Burroughs Corp. Electronic Tube Div. 
Plainfield, N.J. 
83740 Union Carbide Corp. Consumer Prod. Div. 
New York, N.Y. 
83777 Model Eng. and Mfg., Inc. Huntington, Ind. 
83821 Loyd Scruggs Co. Festus, Mo. 
83942 Aeronautical Inst. & Radio Co. Lodi, N.J. 
84171 Arco Electronics Inc. Great Neck, N.Y. 
84396 A.J. Glesener Co., Inc. San Francisco, Calif. 
84411 TRW Capacitor Div. Ogallala, Neb. 
84970 Sarkes Tarzian, Inc. Bloomington, Ind. 
85454 Boonton Molding Company Boonton, N.J. 
85471 A.B. Boyd Co. San Francisco, Calif. 
85474 R.M. Bracamonte & Co. San Francisco, Calif. 
85660 Koiled Kords, Inc. Hamden, Conn. 
85911 Seamless Rubber Co. Chicago, Ill. 
86197 Clifton Precision Products Co., Inc. 
Clifton Heights, Pa. 
86579 Precision Rubber Products Corp. Dayton, Ohio 
86684 Radio Corp. of America, Electronic 
Comp. & Devices Div. Harrison, N.J. 
87034 Marco Industries Anaheim, Calif. 
87216 Philco Corporation (Lansdale Division) 
Lansdale, Pa. 
87473 Western Fibrous Glass Products Co. 
San Francisco, Calif. 
87664 Van Waters & Rogers Inc. San Francisco, Calif. 
87930 Tower Mfg. Corp. Providence, R.|. 
88140 Cutler-Hammer, Inc. Lincoln, Ill. 
88220 Gould-National Batteries, Inc. St. Paul, Minn. 
88698 General Mills, Inc. Buffalo, N.Y. 
89231 Graybar Electric Co. Oakland, Calif. 
89473 G.E. Distributing Corp. Schenectady, N.Y. 
89665 United Transformer Co. Chicago, Ill. 
90179 US Rubber Co., Consumer Ind. & Plastics 
Prod. Div. Passaic, N.J. 
90970 Bearing Engineering Co. San Francisco, Calif. 
91146 ITT Cannon Elect, Inc., Salem Div. Salem, Mass. 
91260 Connor Spring Mfg. Co. San Francisco, Calif. 
91345 Miller Dial & Nameplate Co. El Monte, Calif. 
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Code 
No. 


91418 
91506 
91637 
91662 
91737 
91827 
91886 
91929 


91961 
92180 
92367 
92607 


92702 
92966 
93332 


93369 
93410 
93929 
94137 
94144 


94148 


94154 
94197 


94222 
94330 
94682 


94696 
95023 


95236 
95238 
95263 
95265 
95275 
95348 
95354 
95566 
95712 
95984 
95987 
96067 
96095 
96256 
96296 
96330 
96341 
96501 


TABLE 6-5. 


Address 


Manufacturer 


Radio Materials Co. Chicago, Ill. 


Augat Inc. Attleboro, Mass. 
Dale Electronics, Inc. Columbus, Nebr. 
Elco Corp. Willow Grove, Pa. 


Wakefield, Mass. 
Redwood City, Calif. 


Gremar Mfg. Co., Inc. 
K F Development Co. 


Malco Mfg. Co., Inc. Chicago, Ill. 
Honeywell Inc., Micro Switch Div. 

Freeport, Ill. 
Nahm-Bros. Spring Co. Oakland, Calif. 


Tru-Connector Corp. 
Elgeet Optical Co. Inc. 
Tensolite Insulated Wire Co., Inc. 
Tarrytown, N.Y. 
Wesbury Long Island, N.Y. 
Kearney, N.J. 


Peabody, Mass. 
Rochester, N.Y. 


IMC Magnetics Corp. 
Hudson Lamp Co. 
Sylvania Electric Prod. Inc. 

Semiconductor Div. 
Robbins & Myers Inc. 
Stevens Mfg. Co., Inc. 
G.V. Controls 


Woburn, Mass. 
Palisades Park, N.J. 
Mansfield, Ohio 
Livingston, N.J. 


General Cable Corp. Bayonne, N.J. 
Raytheon Co., Comp. Div., Ind. 
Comp. Operations Quincy, Mass. 


Scientific Electronics Products, Inc. 
Loveland, Colo. 
Wagner Elect. Corp., Tung-Sol Div. Newark, N.J. 
Curtiss-Wright Corp. Electronics Div. 
East Paterson, N.J. 
Chester, Pa. 
Bellwood, Ill. 


South Chester Corp. 
Wire Cloth Products, Inc. 
Worcester Pressed Aluminum Corp. 
Worcester, Mass. 
Magnecraft Electric Co. Chicago, Ill. 
George A. Philbrick Researchers, Inc. 
Boston, Mass. 
Dania, Fla. 
Woodside, N.Y. 
Long Island, N.Y. 
Sheridan, Wyo. 
Bridgeport, Conn. 


Allies Products Corp. , 
Continental Connector Corp. 
Leecraft Mfg. Co., Inc. 
National Coil Co. 

Vitramon, Inc. 


Gordos Corp. Bloomfield, N.J. 
Methode Mfg. Co. Rolling Meadows, III. 
Arnold Engineering Co. Marengo, |Il. 
Dage Electric Co., Inc. Franklin, Ind. 
Siemon Mfg. Co. Wayne, Ill. 
Weckesser Co. Chicago, III. 
Huggins Laboratories Sunnyvale, Calif. 
Hi-Q Div. of Aerovox Corp. Olean, N.Y. 
Thordarson-Meissner Inc. Mt. Carmel, Ill. 
Solar Manufacturing Co. Los Angeles, Calif. 
Carlton Screw Co. Chicago, Ill. 
Microwave Associates, Inc. Burlington, Mass. 
Excel Transformer Co. Oakland, Calif. 


Code 
No. 


97464 
97539 
97979 
97983 


98141 
98159 
98 220 


98278 
98291 
98376 
98731 


98734 


98821 
98978 


99109 
99313 
99378 
99515 
99707 


99800 
99848 
99934 
99942 


99957 


Section VI 


Table 6-5 
Manufacturer Address 
Industrial Retaining Ring Co. Irvington, N.J. 
Automatic & Precision Mfg. Englewood, N.J. 
Reon Resistor Corp. Yonkers, N.Y. 


Litton System Inc., Adler-Westrex 

Commun. Div. New Rochelle, N.Y. 
R-Troncis, Inc. Jamaica, N.Y. 
Rubber Teck, Inc. Gardena, Calif. 
Hewlett-Packard Co., Moseley Div. 

Pasadena, Calif. 
So. Pasadena, Calif. 
Sealectro Corp.. Mamaroneck, N.Y. 
Zero Mfg. Co. Burbank, Calif. 
General Mills Inc., Electronics Div. 

Minneapolis, Minn. 
Paeco Div. of Hewlett-Packard Co. 

Palo Alto, Calif. 
North Hills Electronics, Inc. Glen Cove, N.Y. 

International Electronic Research Corp. 
Burbank, Calif. 
New York, N.Y. 
Palo Alto, Calif. 


Microdot, Inc. 


Columbia Technical Corp. 
Varian Associates 
Atlee Corp. Winchester, Mass. 
Marshall Ind. , Capacitor Div. Monrovia, Calif. 
Control Switch Division, Controls Co. 

of America El Segundo, Calif. 
Delevan Electronics Corp. East Aurora, N.Y. 
Wilco Corporation Indianapolis, Ind. 
Renbrandt, Inc. Boston, Mass. 
Hoffman Electronics Corp. 

Semiconductor Div. El Monte, Calif. 
Technology Instrument Corp. of Calif. 

Newbury Park, Calif. 


THE FOLLOWING HP VENDORS HAVE NO NUMBER 
ASSIGNED IN THE LATEST SUPPLEMENT TO THE 
FEDERAL SUPPLY CODE FOR MANUFACTURERS 
HANDBOOK. 


0000F 
00002 


000AB 
000BB 


000CS 


000MM 
OOONN 
00000 
ooowW 
o00YY 


From: 


Malco Tool and Die 
Willow Leather Products Corp. 


Los Angeles, Calif. 
Newark, N.J. 


ETA 
Precision Instrument Components Co. 
Van Nuys, Calif. 
Hewlett-Packard Co., Colorado Springs 
Colorado Springs, Colorado 
Rubber Eng. & Development Hayward, Calif. 
A ‘'N'’ D Mfg. Co. San Jose, Calif. 


England 


Cooltron Oakland, Calif. 
California Eastern Lab. Burlington, Calif. 
S.K. Smith Co. Los Angeles, Calif. 
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Model 8551B Section VII 
Paragraphs 7-1 to 7-2 


SECTION Vil 
SCHEMATIC DIAGRAMS, WAVEFORM CHARTS, 
COMPONENT LOCATION INFORMATION 


7-1. CONTENT. 
7-2. This Section of the Manual includes: 
a. Waveforms. Table 7-1. 


b. Block Diagram. To relate 8551B and schematics: 
Figure 7-1. 


c. Schematics. 


RF Input 7-15 


Converter 
Switching Logic 
10MC Oscillator /Discriminator 
Sampler /Search Drive 
Helix Control Input 
Helix Control 
Primary Power 


Low-Voltage Power Supply 


d. Component Location Information. 


Chassis Parts Locator: Table 7-2. 
Assembly and component locator pictures. 


To-and-from connections to assembly beards. 
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Section VII 
Table 7-1 


Model 8551B 


Table 7-1. Waveform Chart, Model 8551B RF Section 


Test Oscilloscope 
Sensitivity and 
Analyzer Condition Lest Point Sweep Speed Waveform 


PRIMARY POWER, SERIES REGULATOR Q1, Q2, Q3 


Collector, Ql 2 V/cm 
Collector, Q2 2 ms/cm 
Collector, Q3 


HELIX CONTROL ASSEMBLY 


851/852 


SWEEP TIME......3 MILLISEC/CM |Grid, pin 2, 0.5 V/cm 
SWEEP TIME VERNIER...... A13V1 10 ms/cm 


SYNC 


SPECTRUM WIDTH ....... 3 MC/CM 
SPECTRUM WIDTH VERNIER CAL 
PREQUBNOMIGO) lees . i. 8 yo Oe 2 


TUNE 


ie ee chs, 2 2 GC ONWuO | Dial 
and set for FINE tuning 


STABILIZATION ...... STABILIZED 


1-2 


Grid, pin 7, 
A13V1 


Plate, pin 6 
A13v1 


Cathode, pin 3, 
A13V2A 


Grid, pin 2, 0.5 V/cm 
A13V6 10 ms/cm 
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Table 7-1. Waveform Chart, Model 8551B RF Section (Cont.) 


Test Oscilloscope 
Sensitivity and 
Analyzer Condition Test Point Sweep Speed Waveform 


HELIX CONTROL ASSEMBLY (cont.) 


Plate, pin 7, 0.05 V/cm 
A13V6 10 ms/cm 


Grid: pine7, 
A13V7A 

Cathode, pin 8, 
A13V7A 


Plate, A13V8 
A13V9 


Grid, pin 2, 0.5 V/cm 
A13V7B 10 ms/cm 


Cathode, pin 3, 
A13V6 


SEARCH DRIVE ASSEMBLY 
851/852 


IN Cee aes oceania 6 5p 3 
8551 


SPECTRUM WIDTH... .. 300 KC/CM 
SPECTRUM WIDTH VERNIER... CAL 
BRE OURNCY (GC) 8 5 ei os Sb u.3 Ol - 2 
UU OAS Seca mening 2 Ge on LO Dial 
and set for FINE tuning 
STABILIZATION...... STABILIZED 
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Table 7-1. Waveform Chart, Model 8551B RF Section (cont.) 


Test Oscilloscope 
Sensitivity and 
Analyzer Condition Test Point Sweep Speed Waveform 


SEARCH DRIVE ASSEMBLY (cont.) 


Grid, pin 2, 0.5 V/em 
A14V1B 10 ms/cm 


HELIX CONTROL ASSEMBLY 


851/852 


SWEEP TIME 3 MILLISEC/CM | Grid, pin 2, 1.0 V/cm 
SWEEP TIME VERNIER A13V5A 10 ms/cm 


SPECTRUM WIDTH 300 KC/CM 
SPECTRUM WIDTH VERNIER... CAL 
FREQUENCY(GC) .O1 - 2 


and set for FINE tuning 
STABILIZATION STABILIZED 


Plate, pin 6, 1.0 V/cm 
A13V5B 10 ms/cm 


Cathode, pin 8, 1.0 V/cm 
A13V2B 10 ms/cm 


10MC OSC/DISC. ASSEMBLY 
851/852 


5 V/cm 
A15C4 and 10 ms/cm 
A15A1R6 


SPECTRUM WIDTH 1 MC/CM 
SPECTRUM WIDTH VERNIER... CAL 
FREQUENCY(GC) .O1 - 2 
2 Gc on LO Dial 

and set for FINE tuning 
STABILIZATION STABILIZED 
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Section VII 
Model 8551B Table 7-1 


Table 7-1. Waveform Chart, Model 8551B RF Section (cont.) 


Test Oscilloscope 
Sensitivity and 
Analyzer Condition Test Point Sweep Speed Waveform 


10MC OSC/DISC. ASSEMBLY (cont.) 


STABILIZATION ....... PRE STAB} Grid, A15A1V1 2 V/cm 
BAL .05 ps/cm 


Base, A15A1Q1 


Collector, 5 V/cm 
A15A1Q1 .05 ws/cm 


Output at J26 
(10- Mc output 


to Sampler. 
A23) 


A15TP1, DISC. 
INPUT 


Plate, 
A15A1V2 


STABILIZATION ...... STABILIZED | Junction, 
A15A1C24 and 
A15A1R12 
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Section VII Model 8551B 
Table 7-1 


Table 7-1. Waveform Chart, Model 8551B (cont.) 


Test Oscilloscope 
Sensitivity and 
Test Point Sweep Speed Waveform 


Analyzer Condition 


PULSE AMPLIFIER ASSEMBLY 


851/852 
25 SWEEP TIME......3 MILLISEC/CM| Collector, 50 mV/cm 
SWEEP TIME VERNIER...... CAL A15A4Q1 0.1 us/cm 
DYING s.g) can! yMREP cess case 6 INT 
8551 
SPECTRUM WIDTH...... 1MC/CM 
SPECTRUM WIDTH VERNIER.. CAL 
FREQUENCY(G@)ii we. oo eS gO 
TUNE cee pues 2 rc On LO Dial 
and set for FINE tuning 
STABILIZATION ...... STABILIZED 
26 Collector, 0.5 V/cm 
A15A4Q2 0.1 uws/em 
| Collector, 0.5 V/cm 
A15A4Q3 0.1 us/em 
28 Collector, 1 V/cm 
A15A4Q4 0.1 ps/cm 
29 Emitter, 1 V/cm 
A15A4A5 0.1 us/cm 
30 Emitter, 0.5 V/cm 
A15A4Q6 0.1 us/cm 
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Model 8551B Section VII 


Figure 7-1 
P/O |FREQUENCY (GC)| CQ 
NS 
ATTENUATOR (DB)| QQ S. TRIPLE -CONVERSION 
. “\. SUPERHETERODYNE RECEIVER 
SS SS 
BESS. BWO TERM. 
1O.IMC TO 12.46C -------- 4 
RF INPUT coo mc| CONVERTER me '1F OUTPUT | 
20 MC ay oeeeaus 
EXT MIXER INPUT : USSELISRS ASSEMBLIES aes 
8GC TO 40GCI Al TO A8 i> Sey 
A25 AQAI TO ASA4 SECTION 
Bia | 
SENSITIVITY] CX = -+ au 
P/O |SIGNAL IDENTIFIER 
p/o[ TUNE | O 
Q. NLo- 46: BANDWIDTH 
SPECTRUM CENTERING] Ql. SET WITH [SPECTRUM WIDTH 
S SS 
Sas F. SET WITH[ TUNE Ef a 
a c | PRESELECTOR| 
eS BWO(FIRST LOCAL OSC) fl LDRIVE OUTPUT, 
‘\. ‘\ AND ASSOCIATED CIRCUITS 
P| 
HELIX CONTROL 
3 £15 > ASSEMBLIES 
SPECTRUM WIDTH O PE ONTOL aoe 
STABILIZATION 
NPUT i 
| O aaa SEMBLIES 1 
ee ASSEM F. VARIES WITHIN 
| SWEEP | : ead AZ. A2l \@ERROR VOLTAGE |/© 9_aGc DEPENDING 
13, A2 { 
1 INPUT 1 ON SETTING OF 
SWEEP VOLTS AP switcHine LOGIC Ae 
FROM 851 NETWORKS e440) TSiKe 
DISPLAY SECTION IOMC OSC/DISC i oaee BAL 
REFERENCE SAMPLER /SEARCH = 
: oe Oe oleic ten -4-© vo [TUNE] 
P/of SIGNAL IDENTIFIER O ASSEMBLIES ASSEMBLIES Poke ‘ 


Al4, AIS, Al3 A23,A15,A14 


Pines ~O | FREQ 
VERNIER 


| 
| 
| 
| 
I 
t 
P/O|FREQUENCY(GC) O 


Fe VARIES AROUND IOMC 
DEPENDING ON SETTING } 


OF R6, P/O | TUNE 


| TERMINATE 
FROM i _IN 50 OHM ! 
SE MICPUAY lat) 8 Se 4 
‘CONTROL: SECTION 
A POWER SUPPLIES as © [une 
6.3 VAC | pRriMARY POWER [-~ | --------- s 
TO 855 uh 
FILAMENTS } —6.3 VDC | ASSEMBLIES (LINE INPUT) 
AND AIG, Al8, 115/230V 
—24 VDC 
i ato RELAYS 24 AND TS 50-60% 
+300 VDC RELAYS KI-K4 330W 
1 circuits LV POWER 
+150 VDC SUPPLY 
— 2OOVDC| ASSEMBLIES 
Al8, Al9, A20 
TO 851 DISPLAY SECTION 
SS a al = 
ISWITCHED LINE OUTPUT! 
Sose Ress] SSS a 8551B-B-7B 
Figure 7-1. Model 8551B RF Section, Block Diagram 
7-7 
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Section VII Model 8551B 
Table 7-2 


Table 7-2. Chassis Parts Locator 


Location (Fig. No.) 


Function Photograph 


7-3,7-13 7-15 
7-6,7-14 7-15 
7-7,5-26 7-15 

7-6 7-15 
7-6,5-27 7-15 
7-6,6-6 7-15 
7-6,6-7 7-15 

7-6 7-15 
7-2,7-19 7-18 
7-4,7-10 7-18,7-21 
7-4,7-11 7-15,7-21 
7-4,7-12 7-21,7-32 
7-3,7-30 7-26,7-32,7-35 
7-3,7-27 7-26,7-29 
7-2,7-22 7-26,7-29 
7-3,7-33 7-35,7-38,7-41 
7-3,7-34 7-35 
7-3,7-37 7-38,7-41 
7-2,7-39 7-41 
7-2,7-42 7-41 
7-4,7-8 7-21,7-32 
7-4 7-15 
7-23 7-29 

7-4 7-21,7-32 
7-3,7-45 7-15 

7-4 7-29 

Bot. of Instr 7-29 
7-3,7-13 7-15 

7-4 7-29 


Circuit 
Desig. 


Input Attenuator Assembly 
Mixer/Coupler Assembly 
Coax Mixer Assembly 
Coax Switch 
2GC IF Amplifier Assembly 
Harmonic Generator Assembly 
2GC Mixer Assembly 

Coax Switch 


Converter Assembly 
SIGNAL IDENTIFIER Switch Assembly 
FREQUENCY(GC) Switch 
SPECTRUM WIDTH Switch 
Helix Control Assembly 
Search Drive Assembly 
Lock Assembly 

HV Time Delay Assembly 
Helix Voltage Shaper Assembly 
LV Rectifier Assembly 

LV Power Supply 

LV Series Regulator 

Meter Board Assembly 

Coax Switch 
Sampler Assembly 
STABILIZATION Switch 
BIAS Generator Assembly 
PRE STAB BAL on STABILIZATION Switch 
Circulator (Isolator) 

Attenuator AT2 


P/O Gain Compensating Switch in BWO- stabilizing circuit (in the 
line between Pulse Amplifier output and Search Oscillator input) 


P/O filter in HV supply 7-5 
P/O filter in HV supply 7-5 
P/O filter in regulated screen-voltage supply for Series 7-9 
Regulators 

P/O filter in Series Regulator output 7-5 
P/O filter in regulated + 300-V supply 7-9 
P/O filter in regulated + 150-V supply 7-9 
P/O filter in regulated -200-V supply 7-9 
Filter in input to Al8 LV Rectifier Series Regulators 7-5 


Unassigned 
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Model 8551B Section VI 
Table 7-2 


Table 7-2. Chassis Parts Locator (cont.) 


Location (Fig. No.) 


Function Photograph Schematic 


7-35 


Circuit 
Desig. 


C20 Holds Helix Overload Relay K4 operated until input power is 
turned off ; 


C26,C27| Transient suppressors 


DS1 STANDBY lamp 
DS2 ON lamp 
DS3 REDUCE SPECTRUM WIDTH lamp (Rear of front panel, under 


Frequency Scales dial) 


DS4- Illuminates Frequency dial 
DS8 


DS9 SPEC WIDTH UNCAL lamp 7-4 

FL1 Low-pass Filter in line from 2Gc Mixer Assembly A7 7-6 

Jl INPUT, Front Panel 1-1 

J2 EXT MIXER INPUT, Front Panel 1-1 

J3 2 GC OUTPUT, Rear Panel 2-1 

J4 2 GC IF INPUT, Rear Panel 2-1 

J5 200 MHZ OUTPUT, Rear Panel 2-1 

J6 200 MHZ INPUT, Rear Panel 2-1 

J7 IF OUTPUT, Rear Panel 2-1 

J8 SWEEP INPUT, Rear Panel 2-1 

J9 CONTROL, Rear Panel 2-1 

J10 LO OUTPUT TERMINATE in 50 OHM, Rear Panel 2-1 

J11 Receptacle for BWO termination R51 7-6,7-14 
J12 On Mixer/Coupler Assembly A2, input for 200-Mc line 7-6,7-14 
J13 On Mixer /Coupler Assembly A2, 200-MC output, receives 7-14 

Cable W7 


On Coax Mixer Assembly A3; receives Cable W1 7-7 


J15 P/O Coax Switch A4K1; receives coax input 2 GC line (Cable W1) 7-6 
J16 P/O Coax Switch A4K1; receives waveguide input 2 GC line 
(Cable W21) 
Ab by¢ Coax Switch A4K1 output; receives Cable W22 from 2 GC IF Amp] A5 
J18 2 GC input, 2 GC Mixer A7, receives Cable W3 from 2 GC IF INPUT 
J19 1800 MC input, 2GC Mixer A7; receives Cable W24 from 


Harmonic Generator A6 


J20 200 MC output, 2 GC Mixer A7; receives Cable W4 from Low- Pass 
Filter FL1 

J21 P/O Coax Switch A8K1; receives Cable W5 from Low- Pass 
Filter FL1 

J22 P/O Coax Switch A8K1; receives Cable W7 from Mixer/Coupler A2 

J23 Coax Switch A8K1 output; receives Cable W25 outgoing to 200 MHZ 
OUTPUT, J5 

J24 Input to Converter A9; receives Cable W26 from 200 MHZ INPUT, J6 

J25 On Converter A9; 180 MC output; receives Cable W23 from 


Harmonic Generator A6 
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Section VI Model 8551B 
Table 7-2 


Table 7-2. Chassis Parts Locator (cont.) 


Location (Fig. No.) 


Circuit 

Desig. Function Photograph 
On Lock Assembly A15; 10-MC reference output; receives 7-26 
Cable W10 outgoing to Sampler A23 


On Lock Assembly A15; Discriminator output; receives Cable W28 7-26 
from Helix Control Assembly A13 


On Sampler A23; receives Cable W10 from 10-MC Reference 7-29 
Oscillator in Lock Assembly A15 


On Lock Assembly A15; Pulse Ampl input; connects to Pl on 
Sampler Assembly A23 


On Lock Assembly A15; Pulse Ampl output; receives Cable W31 
from Search Drive Assembly A14 


On BWO V5; receives Cable W18 RF output to Coax Mixer A3 
On BWO V5; receives Cable W32 RF output to Circulator AT1 


On Converter A9; 20 MC output; receives Cable W27 outgoing to 
IF OUTPUT, J7 


SWITCHED LINE OUTPUT; line voltage connection -- 851 power 
cable plugs in here 


On Coax Switch A22K1; receives Cable W34 from Input 
Attenuator Assembly Al 


On Coax Switch A22K1; receives Cable W14 outgoing to Coax Mixer 
Assembly A3 (2 GC mixer) via Attenuator AT2 


On Coax Switch A22K1; receives Cable W15 outgoing to Mixer/ 
Coupler Assembly A2 @00 Mc mixer) 


On Mixer/Coupler Assembly A2, BWO RF input receives Cable W19 
on Coax Mixer Assembly A3 


On Coax Mixer Assembly A3, RF input; connects to 3 dB Attenua- 
tor AT2 


On 2 Gc IF Amplifier; receives Cable W22 from Coax Switch A4K1 7-15 
Delay Relay in HV turn-on circuit 7-38 
HV Relay; closes line voltage to HV Transformer T3 7-38 
Filament Over Voltage Relay K3; behind A16 Board 7-38 
Helix HV Overload Relay K4 7-35 
OSC TRACK BALANCE meter 7-32 
Tie Point not shown 


Tie Point. Under right-side cover, behind A17 Helix Voltage not shown 
Shaper Assembly. Frequency Scales 


Series Regulators, LV Rectifier Assembly 7-38 


Emitter Follower, Regulator Control, LV Rectifier Assembly 7-38 
Temperature Compensators, LV Rectifier Assembly 7-38 
SENSITIVITY control 7-15 
SPECTRUM CENTERING adjust 7-32 
P/O TUNE 7-32 
P/O TUNE 7-26 
P/O TUNE 7-26 
R9-R15| P/O Gain Compensating Switch S4 in BWO- stabilizing circuit 7-29 
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Model 8551B 


Circuit 
Desig. 


Table 7-2. Chassis Parts Locator (cont.) 


Function 


R18-R20|P/O regulated screen-voltage supply for Series Regulators V1,V2 


R51 
R52 
R53, R54 
R55 
R56 
R57 
R58 
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P/O plate load, Power Amplifier A13V8 

P/O filter, regulated + 300-V supply 

P/O filter, regulated + 150-V supply 

P/O filter, regulated -200-V supply 

Dropping resistor, STANDBY lamp circuit 

Dropping resistor, ON lamp circuit 

Unassigned 

P/O Relay K3 holding circuit 

Dropping resistor, REDUCE SPEC WIDTH lamp circuit 


BWO 50-ohm termination; plugs into LO OUTPUT - 
TERMINATE IN 50 OHM on rear panel 


BWO internal 50-ohm termination 

P/O of holding circuit for Relay K3 

Voltage divider; PRESELECTOR DRIVE OUTPUT 
SIG. IDENT CAL potentiometer 

FREQ. VERNIER potentiometer 

STAB. TUNE potentiometer 

Dropping resistor, SPEC WIDTH UNCAL lamp circuit 
100 MC/CM ADJ potentiometer 

200 MC/CM ADJ potentiometer 

EXT MIXER INPUT; 50-ohm termination 

LINE switch 

Line Voltage switch 115/230 

Gain Compensating switch 

Filament Supply Transformer 

LV Transformer 

HV Transformer 

LV Power Supply distribution 

BWO Power Supply distribution 

Samples sweep voltage coming in from Display Section 


Samples sweep voltage after initial attenuation by a haoronens 
(GC) (range) switch 


Samples sweep voltage after initial attenuation by SPECTRUM 
WIDTH 


Samples sweep voltage after final attenuation by FREQUENCY(GC) 
Series Regulator 

Series Regulator 

Cable between Coax Mixer A3 and Coax Switch A4 

Cable (external) between 2GC OUTPUT and 2GC IF INPUT 

Cable between 2GC IF INPUT and 2GC Mixer A7 

Cable between 2GC Mixer A7 and Low-pass Filter FL1 


Section VI 
Table 7-2 


Location (Fig. No.) 


7-35 
7-35 
7-41 
7-41 
7-41 
7-41 
7-38 


7-38 
7-21 
7-29 


7-15 
7-38 
7-35 
7-18 
7-26 
7-26 
7-21 
7-37 
7-37 
7-15 
7-38 
7-38 
7-29 
7-38 
7-38,7-41 
7-38,7-35 
not shown 
not shown 
7-21 
7-21 


Section VII 
Table 7-2 


Circuit 
Desig. 


Table 7-2. Chassis Parts Locator (cont.) 


Function 


Cable between Low-pass Filter FL1 and Coax Switch A8 
Cable (external) between 200 MHZ OUTPUT and INPUT 
Cable between Mixer/Coupler A2 and Coax Switch A8 
Cable line-voltage input 


Cable (external) between 8551 CONTROL and 851 CONTROL 
connectors 


Cable between 10-MC Reference Osc (Lock Assembly A15) and 
Sample A23 


Cable (external) between 8551 IF OUTPUT and 851 IF INPUT 


Cable (external) between 851 SWEEP OUTPUT and 8551 
SWEEP INPUT 


Cable from INPUT (J1) to Input Attenuator Al (ATTENUATOR 
(DB) switch) 


Cable from Coax Mixer Assembly A3 (2 GC mixer); connects 
to Coax Switch A22 


Cable between Coax Switch A22 and Mixer/Coupler Assembly A2 
(200 MC mixer) 


Cable from J12 into Mixer/Coupler A2 

Cable from EXT MIXER INPUT (J2) to Mixer/Coupler A2 
Cable from BWO to Coax Mixer A3 

Cable from Coax Mixer A3 to Mixer/Coupler A2 


Cable from Mixer/Coupler A2 to J11 which receives BWO 
50-ohm termination 


Cable from Mixer/Coupler A2 to Coax Switch A4 
Cable from Coax Switch A4 to 2 GC IF Amplifier A5 
Cable from Converter A9 to Harmonic Generator A6 
Cable from Harmonic Generator A6 to 2 GC Mixer A7 
Cable from Coax Switch A8 to 200 MHZ OUTPUT (J5) 
Cable from 200 MHZ INPUT to Converter A9 

Cable from Converter A9 to IF OUTPUT (J7) 


Cable from Discriminator in Lock Assembly A15 to Differential 
Amplifier A13V5 in Helix Control Assembly A13 


Cable from Circulator AT1 to Sampler A23 


Cable from Sampler A23 to LO OUTPUT - TERMINATE IN 
50 OHM (J10, BWO termination Lock Assembly) 


Cable from Search Drive Assembly A14 to Lock Assembly A15 
Cable between BWO V5 and Circulator AT1 
Cable from:A13 Board to PRESELECTOR DRIVE OUTPUT 


Cable from output of Input Attenuator Assembly Al; connects 
to J36, input to Coax Switch A22 


Cable from Coax Mixer A3 to Mixer /Coupler A2 
Line Filter Assembly in line-voltage input 
RF Filter in 2 GC Amplifier input 


Model 8551B 


Location (Fig. No.) 


Photograph Schematic 
7-6 


7-77-13 
717213 
7-6,7-13 


7-6 

Tei 
7-71-14 
7-7,7-14 
7-6,7-14 


7-6,7-14 
7-6 

7-6 

7-6 

7-6 

7-6 

7-6 
5-15 


7-23 
7-23 


0-15 


7-15 
not shown 
7-15 
7-38 


not shown 
7-26,7-29 


not shown 


not shown 


7-15 
7-15 
T-15,7-35 
7-15 
7-15 


7-15 
7-15 
7-15,7-18 
7-15 
7-15 
7-18 
7-18 
7-26 


7-29 
7-29 


7-29 
7-35,7-29 
7-35 
7-15 


7-15 
7-38 
7-15 
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Model 8551B 


Pin 
Conn. No. 


1 


Section VII 
Table 7-3 


Table 7-3. Connections, Al4 Search Drive Assembly Board 


- wht-yel-red, 


2 leads 
wht** 
blk 

blk 


red** 


yel-grn, coax 
blk-blk, coax 
yel-blu, coax 
wht-yel-vio, 
2 leads 

blk, 2 leads 
wht-blu 
connex (E)#, 


coax 


wht-brn, 
2 leads 


wht-red-blk, 
2 leads 


red 


wht-vio, 
2 leads 


wht- red 


* From tie point near capacitor C14 


** Shielded cable, coded yellow 
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+15 V dc, from 851 via TB1 


From A24R1, PRE STAB BAL control 
To A24R1 
Chassis ground* 


From adjustable contact on A24R1, PRE STAB BAL 
control 


To Gain-Compensating Switch S4 
From Pulse Amplifier A15A4 output 


Stabilizing signal to Helix Control Differential Amplifier 
A13V1 via A21R1 and STABILIZATION 

-15 V de from 851 via TB1 

Chassis ground* 

Sweep voltage from 851 via 8551 switching logic network 


-6.3 V dc, from LV Rect Assembly A18, via TB1 


+150 V dc, from LV Power Supply A19, via TB1 


To R6, P/O TUNE 


-200 V dc, from LV Power Supply A19 via TB1 


Unoccupied 

From R7, P/O TUNE 
Unoccupied 

To R7, P/O TUNE 
Unoccupied 


+300 V dc, from LV Power Supply A19 via TB1 


t Designation used on schematic for this connection 


Section VI Model 8551B 
Figure 7-2 


AIS RELAY T2 XFMR TI CI7 Ts C8 
Lv PWR SUPPLY AI9K2 LV XFMR FILAMENT HV XFMR 
SUPPLY 


C7 
XAI9A 
AI9R47 
LV PWR SUP ADJ 
A20 
LV SERIES 
REG ASSY SCREWS A (5) 
FLI 
A4kKl LP FILTER 
COAX SWITCH 
FREQUENCY ak = 
SCALES : L & ae manne Se 
(DIAL DRUM ASSY) i “ : 
—r—“—i‘“‘“‘“‘CiéiC;C A5 2GC 
eS. 3 IF AMPL ASSY 
R5I : - 
MI - Se 
OSC TRACK — = 
BALANCE , me —. 
METER Ts 
OS 
w30 
A2\1— A2 A9 Al5 
METER BOARD MIXER COUPLER CONVERTER ASSY LOCK 8551B-A-I1B 


Figure 7-2. Top View, Cover Removed 
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Al? 
HELIX VOLTAGE 
SHAPER ASSY 


BWO V5 


Al4 >. *) 
SAMPLER 


SEARCH DRIVE 


A25 
BIAS 
GENERATOR 


TBI € 


K3 
FIL OVERVOLTAGE 
RELAY 


A3———__ 
COAX MIXER : 
ASSY os 


AT2 
ATTENUATOR © 


A22 wb 
COAX SWITCH 


Al 
INPUT 
ATTENUATOR 
ASSY 
Q!I-Q6 Al8 hee ZA 
EVSRECHIFIER BING BILTER 
ASSY ASSY 


< 


Figure 7-3. Bottom View, Cover Removed 
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Section VI 
Figure 7-3 


Al3 
HELIX CONTROL 
ASSY 


AI3RIQ 
DIFF AMPL 
BAL ADJ 


Al3. RIO 
SWP LIMIT 
H ADJ 


Al3 R12 
SWP LIMIT 
L ADJ 


Alé6 
HV TIME DELAY 
ASSY 


BIMPI 
FAN MOTOR 
ASSY 


8551B-A-53 
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Section VII Model 8551B 
Figure 7-4 


INPUT 


ATTENUATOR 
AllSl ASSY Al 


FREQUENCY (GC) ATTENUATOR(DB) 


R49 
DS3 
REDUCE 
SPEC 
WIDTH 
TP4 
TP3 
TP2 
TPl 
Al2 Sl 
SPECTRUM 
WIDTH 
Alo S2 
REF CHECK 
AIOSI 
SIGNAL 
IDENTIFIER 
R43 
DSI 
R44 
DS2 
8551B-A-40 
A24S| S4 
STABILIZATION COMPENSATING 
SWITCH 
P/O | TUNE 


Figure 7-4. Rear of Front Panel (sheet 1 of 2) 
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Model 8551B Section VII 
Figure 7-4 


A2ek\ 
COAX SWITCH 


DS4 
R3 
SENSITIVITY 
DS5 
J2 
EXT MIXER 
INPUT 
ps6 R58 
ps9 
FREQUENCY 
SCALES 
R4 
DS? SPECTRUM 
CENTERING 
R57 
STAB. TUNE 
DS 8 
R55 
SIG 
MI IDENT CAL 
OSC TRACK 
BALANCE 
METER 


ep) 
ine) 


LINE 


R56 


FREQ 
VERNIER 


8551B-A-41B 


R6 


R5 R7 
P/O P/0 P/0 


Figure 7-4. Rear of Front Panel (sheet 2 of 2) 
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Section VII Model 8551B 
Figure 7-5 


TBI R46 R39 R22 R28,29,30 V2 R2I VI R24, 25,26 C20 


TERM. BD DECK TB2 AIl3V8) AI3V9 KI R35 R36 K2 K4 


KS Al6 Sle 8551B— A-I5¢ 


Te Als Tl RT| Tose el)” RGR C8 


Figure 7-5. Interior Views as Seen from Bottom of 8551, Component Identification 
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COAX SW 
A8kK| 
Tw 


WIg J2i J23 J22 W224 


W5 


J39 


W35 


WI5 


JIS 


COAX SW 


A4K!| \ I! 


JI7 


WI 


Wel 
R5| 


Jil 


Jl2 


Section VII 
Figure 7-6 


FLI 


J20 


JI8 


85 51B-A-67 


WIO W4 W23 


W3 W22 J4l W30 


Figure 7-6. Top View to Show Cabling, Converter and Lock Assemblies Removed 
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Section VII Model 8551B 
Figure 7-7 


BWO 
J32(A) W32 V5 Al4 R60 R59 


J31(B) 
WI8 
WI 
A25 
WI7 
R6I aE ) _4A a 
Jl4 


A3 


Al 


8551B-A-52 


WI3 AT2 J37 J36 J38 Wl4 


Figure 7-7. Portion of Bottom of 8551, Cabling and Component Identification 
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Section VII 


Model 8551B 
Figures 7-8 & 7-9 


G @ “st 
ao SK wx 
OV O09 a 
OU 
O Ade ae NO © 
Cam ae oie oc 


855I1B-A-2l 


Figure 7-8. Meter Board Assembly A21, Component Identification (Prefix all designations with A21) 


- 


Cl4 R41 CI5 Cl6 R42 R2l C47 C9 & CIO R18 V4 


V6 
R40 
R48 
Al6 
BOARD 
R20 
RI9 


ms oe : 8551B-— A-28 


Figure 7-9. Interior of 8551, Bottom View, Component Identification 
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Figure 7-10 & Table 7-4 


AlOS2 


REF CHECK 


AIORIO AIOR6 AlOR2 


AIORI 


AIORI2 


AIORII 


855|1B-A-I7 


Figure 7-10. SIGNAL IDENTIFIER Switch A10 


Table 7-4. Connections, SIGNAL IDENTIFIER Switch A10 


Color Code 
wht 
wht 


red 


Term. No. 


To contactor 3R-17; connects to Al0R1-A10R12 
To SIG IDENT CAL (R55) 

Lead to SPEC WIDTH UNCAL lamp DS9g 

To contactor 3R-2 on FREQUENCY(GC) switch 
To: 1) TP3, 2) contactor IR-3 on STABILIZATION switch 

To: 1) TP4, 2) contactor 3F-1.5 on SPECTRUM WIDTH switch 
To contact 1F-7.5 on FREQUENCY(GC) switch 

To: 1) TP2, 2) contactor 1F-2.5 on STABILIZATION switch 
To IF-2 on FREQUENCY(GC) switch 

To: 1) TP1, 2) SWEEP INPUT Connector J8 
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Figure 7-12. SPECTRUM WIDTH Switch A12 
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Table 7-5. Symbols Used on Schematic Diagrams 


screwdriver adjust 


panel control 


front panel designation 


rear panel designation 


etched circuit border 


signal path 


feedback path 


factory-selected value; see Table 5-39 for basis of selection. 
In some cases, part may be omitted. 


part of 


test point, see circuit board? 


waveform, see Table 7-1. 


movable contact position with adjustment turned max cw 


breakdown (voltage regulator) diode 


thermistor 


circulator (used as isolator) 


coaxial directional coupler 


tuneable cavity 


t See Table 5-15 for cross-index between Assemblies and circuit boards. 
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Figure 7-13, Input Attenuator Assembly A1 
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Figure 7-14. Mixer/Coupler Assembly A2 
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J37 COAX SWITCH A22 W34 ATTENUATOR DB 


OUTPUT VIA CABLE wli4 


TO 2Gce MIXER (A3) ~ pened)! | ! - 


OUTPUT VIA CABLE WI5 
TO 200Mc MIXER (A2) 


8551B-A-35 


Jl RETAINING WI3 J38 J36 SOLDER CONNECTIONS: INPUT 
NUT ATTENUATOR 
INPUT TO | FREQUENCY Ge ASSY Al 
AND -24V0C 


Figure 7-13, Input Attenuator Assembly Al 
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Figure 7-14. Mixer/Coupler Assembly A2 
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FREQUENCY (GC) 3.3K 2.2UF 2. TUNABLE INPUT CAVITY, TWO ADJUSTABLE TUNING SLUGS 
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Figure 7-15. RF Input Schematic, 8551B 
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Figure 7-16. Circuit Boards for 200-Mc IF Amplifier A9A1 and 200- to 20-Mc Mixer A9A2, Model 8551 


Table 7-6. Connections, 200-Mc IF Amplifier Board Al, Converter Assembly A9 


Color Code Connection 


solder connection Lead to A9C11* 

solder connection Lead to A9C2* 

gern Lead to A9L5* 

solder connection Lead to A9ATV1 plate 

solder connection Lead from J24 (200-MC input) 


*See Figure 7-20 


Table 7-7. Connections, 200- to 20-Mc Mixer Board A2, Converter Assembly A9 


Term. No. Color Code Connection 


ern From Inductor A9L7* 


ern From Buffer Amplifier V1 in 
Buffer Assembly A9A4 


solder connection Lead from A9C5* 
solder connection Lead from A9C14* 


solder connection Lead to filter A9FL1 


*See Figure 7-20 
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Figure 7-16. Circuit Boards for 200-Mc IF Amplifier A9A1 and 200- to 20-Mc Mixer A9A2, Model 8551 


Table 7-6. Connections, 200-Mc IF Amplifier Board Al, Converter Assembly A9 


Term, No. Color Code Connection 


1 solder connection Lead to A9C11* 

2 solder connection Lead to A9C2* 

3 gern Lead to A9L5* 

4 solder connection Lead to A9AIV1 plate 

5 solder connection Lead from J24 (200-MC input) 


*See Figure 7-20 


Table 7-7. Connections, 200- to 20-Mc Mixer Board A2, Converter Assembly A9 


Term. No. Color Code Connection 


gern From Inductor A9L7* 


gern From Buffer Amplifier V1 in 
Buffer Assembly A9A4 


solder connection Lead from A9C5* 
solder connection Lead from A9C14* 


solder connection Lead to filter A9FLI1 


*See Figure 7-20 
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Figure 7-18. Converter Schematic, 8551B 
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Figure 7-19. Converter Assembly A9, Top Cover Removed 
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Figure 7-19. Converter Assembly A9, Top Cover Removed 
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Figure 7-21. Switching Logic Schematic, 8551B 
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= [= coos F808 aK % A R24 aes V5 | ( MEASUREMENTS MADE ON DIGITAL VOLTMETER, Ap 3440A, INPUT 
A-l4 a one 200K 150K 56 aco RESISTANCE 10.2 MEGOHMS; [STABIL] AT [STABILIZED] [SPEC WIDTH] AT[IMC/CM) 
2 TTS a z 9 Oe SEE TABLE 7-1. 
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REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE = ce a. 
ABBREVIATED. ADD ASSEMBLY DESIGNATION AS PRE- L2 arever Ieee 2: 
FIX TO FORM COMPLETE DESIGNATION. e.g.,RI OF AS- 22 ea SS ee 2) | Pt ee eee 
SEMBLY Al IS AIRI, AND IS LISTED AIRI IN THE TABLE PULSE AMPL =. Beeps ee ee a ee es 
OF REPLACEABLE PARTS. DESIGNATIONS OF COMPONENTS Aisha | _ | 
NOT WITHIN ASSEMBLIES ARE COMPLETE AS SHOWN C4 ce ¥ C32 
1000 1000 | 0.05UF 
Bc a) || =< | 
ae RII DISC 
cl LI —- ee CI7 
-6.3v0C | 1000 OOnuE 4700 SECONDARY 
—e 
WHT- Wy | af * | 
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VAVAT 150 PRIMARY ADJ 
+ a =e 
| Cie 
2.2-17 | 
| Con | ) entk: 7 | 
0.05UF 
20V | 
Vi = 
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| 10 MC = 1000 eR eye tes Bae ekke ASR 
! VOLTAGE - oe Q! 
TUNED ae 1IOMC AMPL oe oe | 
OSC co Ti9y = 2N708 lOMC AMPL eS xs 
Baee LOMC AMPL ee OUTPUT TUNING +II7V 
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COPYRIGHT 
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Figure 7-26. 10MC Oscillator/Discriminator Schematic, 8551B 


7-33 


Section VII Model 8551B 
Figure 7-27 


SEE. TABLE = 7-3 
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Figure 7-27, Circuit Board for Sampler/Search Drive Assembly A14 


(oe 02435-1 


Model 8551B 


Resistanc¢ 


Connector 
+15 V de, 
Unlocked s 


TUNE sho 
switch net 


ao Fr WwW NO Fe 


6. Measuren 
STABILIZ 


A24Cl 


Figure 7-29 


H DRIVE SCHEMATICS, 8551B 
02435-1 & SAMPLER/SEARCH D 


Section VI Model 8551B 
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SEE TABLE 7-3 
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Figure 7-27, Circuit Board for Sampler/Search Drive Assembly A14 
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Section VII 
Figures 7-28 and 7-29 
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Sey a AISA4 PULSE AMPLIFIER ASSY (08551-6104) Ty ai. AISA4LI-L6 A23R sedi he: 
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50-OHM Q4 EMITTER AI6C5 
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J28 2N708 
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, a | hen ee ae oe, ah RISWOE, WNOTELS |. 79 ay 
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= MAIN SIGNAL 
| mee — FEEDBACK 
SEARCH R27 me mee me SEARCH OSC SIGNAL 
OSC GAIN 5171 | 
R26 
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5000 O.015UF 240 REFERENCE DESIGNATIONS WITHIN OUTLINED (—— - - —) 
: ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN- 
CLUDES ASSEMBLY NUMBER; e.g, Rl OF ASSEMBLY Al 
RQ IS AIR1. DESIGNATIONS OF OTHER COMPONENTS ARE 
Q2-Q3 330 COMPLETE AS SHOWN 
SEARCH 
DIFFERENTIAL ee 
ISVOC A-1 eee AMPLIFIER oy =e) GAIN-COMPENSATING SEARCH OSC SIGNAL 
hi’ —_- 2N708 i C8 SW FOR STEWART BWO 
DC A-9 9.34V 3300 3 Z TO A2IRI 
-I5V = rs ey Roe n /O [TUN SEE NOTE 5 4 
-200 VDC A-15 au== 0 au e —EEEEES 60 oceeeneEED oo eee 6 oo Gee ¢ Gee ¢ aoe o a 
sg 490 rind > > 
A-4 Z,0CPS = H }—> STABILIZE SIGNAL 
£ A-l0 OSCILLATOR YEL-BLU \) TO A2IRI (ON HELIX 
a — = — RIS R24 C7 | i CONTROL INPUT DIAGRAM) 
= 20K 1854-0003 1200 BALANCE ¢ 33K 0.068UF NOTES : . 
= apy NOTE 4 
J SEE TABLE 7-10 
t ie % VALUE SELECTED AT FACTORY 
| -200VDC ATI= CIRCULATOR, USED AS ISOLATOR 
panies! SEE TAB T= COPYRIGHT 1965 BY HEWLETT-PACKARD CO. 
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Figure 7-29. Sampler/Search Drive Schematics, 8551B 
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Figure 7-30 
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Figure 7-30. Component Side, Circuit Board for Helix Control Assembly A13 


Table 7-11. Connections, A13 Helix Control Assembly Board 


blk From R5, P/O TUNE, Terminal CW 

red, connex (M)¢+ ;{ blu** From R5, Terminal S (swinger) 

wht From R5, Terminal CCW 

blk From 3R-6 (3-MC/CM position) 
SPECTRUM WIDTH switch A12S1 

grn wht** From 3R-8 (30 MC/CM), A12S1 

red From 3R-10 (200 MC/CM), A12S1 

wht From 3R-9 (100 MC/CM), A12S1 

wht-brn, 2 leads -6.3 V dc, from LV Rect A18 via TB1 

wht-blk-red, 3 leads +150 V dc from LV Pwr Sup A19 via TB1 

wht-wht (coax) To junc. A17R25/R28, Helix Voltage 
Shaper A17 

wht-red +300 V dc from LV Pwr Sup A19, via TB1 

wht-vio -200 V dc from LV Pwr Sup A19 via TB1 

blk To chassis ground* 

wht-blk-brn, 2 leads 6.3 V ac from T1-5 

wht-brn-red, 2 leads 6.3 V ac from T1-6 


* To tie point near capacitor C16. ** Cable color code. + (M) =designation used on schematic for this connection 
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* To tie point nea Figure 7-32 
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Figure 7-30. Component Side, Circuit Board for Helix Control Assembly A13 


Table 7-11. Connections, A13 Helix Control Assembly Board 


blk From R5, P/O TUNE, Terminal CW 

red, connex (M)¢+ ; blu** From R5, Terminal S (swinger) 

wht From R5, Terminal CCW 

blk From 3R-6 (3-MC/CM position) 
SPECTRUM WIDTH switch A12S1 

grn wht** From 3R-8 (30 MC/CM), A12S1 

red From 3R-10 (200 MC/CM), A12S1 

wht From 3R-9 (100 MC/CM), A12S1 

wht-brn, 2 leads -6.3 V dc, from LV Rect A18 via TB1 

wht-blk-red, 3 leads +150 V dc from LV Pwr Sup A19 via TB1 

wht-wht (coax) To junc. A17R25/R28, Helix Voltage 
Shaper A17 

wht-red +300 V dc from LV Pwr Sup A19, via TB1 

wht-vio -200 V dc from LV Pwr Sup A19 via TB1 

blk To chassis ground* 

wht-blk-brn, 2 leads 6.3 V ac from T1-5 

wht-brn-red, 2 leads 6.3 V ac from T1-6 


* To tie point near capacitor C16. ** Cable color code. + (M) =designation used on schematic for this connection 
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REFERENCE DESIGNATIONS 
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NOTES 
|. RESISTANCE IN OHMS, CAPACITANCE IN PICOFARADS UNLESS 
NOTED OTHERWISE. 


2. TERMINALS ON CONNECTOR AI3A DESIGNATED A-l, A-2, ETC; 
ON CONNECTOR AI3B ARE DESIGNATED B-2, B-3 ETC; 
CONNECTOR XAI3A MATES WITH AI3A AND XAI3B WITH AI3B 


3. A24SI= STABILIZATION SWITCH; SWEEP VOLTAGE 


INCOMING FROM MODEL 85/B DISPLAY SECTION 


4 +I50VDC, +300VDC, & -200VDC DISTRIBUTED VIA TERM. BD TBI 
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ey SEE TABLE 7-! 
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Figures 7-31 and 7-32 


“P/O Al3 HELIX CONTROL ASSY (08551-6040) 
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5 SWEEP TO 
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; oO [TUNE] CONTROL) 
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REFERENCE DESIGNATIONS WITHIN OUTLINED (—— - - —) 
ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN. 
CLUDES ASSEMBLY NUMBER; e.g, Rl OF ASSEMBLY Al 
IS AIR]. DESIGNATIONS OF OTHER COMPONENTS ARE 
COMPLETE AS SHOWN. 
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Figure 7-32. Helix Control Input Schematic, 8551B 
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Section VI 
Figure 7-33 
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Table 7-12. 


Model 8551B 


+300V +I15V -I5V 
TP6 TP4 TP2 


ANODE +150V 
TP7 TPS 


-200V 
TP1 


DEVAY EINE, TPS 


8551B-A-64 


Circuit Board for HV Time Delay Assembly A16 


Connections, Al6 HV Time Delay Assembly Board 
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oo AD oO fF | LO Ff 


_ 
(‘S) 


hal 

12 
TP1 (-200) 
TP2 (-15) 
TP3 (-6.3) 
TP4 (+15) 
TP5 (+150) 
TP6 (+300) 


TPT ANODE 


TP8 
DELAY LINE 
(helix) 


wht-blk-brn 
wht-red 
wht-red-orn 
wht-brn 
wht-grn-blu 
era 


red 


wht 
orn 
wht 
blu 


wht-vio, leads 


wht-yel-vio, leads 


wht-brn, leads 
wht-red-yel, leads 
wht-blk-red 


wht-red, two 
conductors 


blu, two conductors 


yel 


To make contact on Delay Relay K1 
To break-make contact on Delay Relay K1 
From break contact on Delay Relay K1 
To winding of Delay Relay K1 

To make contact on HV Relay K2 

To chassis ground 

From T3-7 

Not occupied 

To Series Regulators V1, V2 

From T3-5 

To BWO collector 

Totilters C9; ‘C1O;-RIs 

From LV Pwr Sup A19, via TB1 

From 851 via control cable and TB1 
From LV Rectifier Assy A18 via TB1 
From 851 via control cable and TB1 
From LV Pwr Sup A19, via TB1 
From LV Pwr Sup A19, via TB1 


From cathode circuit of V6 
From HV Overload Relay K4, via TB2 
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Figure 1 


Figure 7-35 
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Figure 7-33 
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Table 7-12. 


BWO ANODE ADJ 


Model 8551B 


+300V +I15V -I5V 
TP6 TP4 TP2 


ANODE 
TP7 


-200V 
TP1 


DECAYSeINE TPS 
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Figure 7-33. Circuit Board for HV Time Delay Assembly A16 


Connections, Al6 HV Time Delay Assembly Board 
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oA AD oO fF Ww DB FH 


_ 
=) 


i 

12 
TP1 (-200) 
TP2 (-15) 
TP3 (-6. 3) 
TP4 (+15) 
TP5 (+150) 
TP6 (+300) 


TP? ANODE 


TP8 
DELAY LINE 
(helix) 


wht-blk-brn 
wht-red 
wht-red-orn 
wht-brn 
wht-grn-blu 
gra 


red 


wht 

orn 

wht 

blu 

wht-vio, leads 
wht-yel-vio, leads 


wht-brn, leads 


wht-red-yel, leads 
wht-blk-red 


wht-red, two 
conductors 


blu, two conductors 


yel 


To make contact on Delay Relay K1 
To break-make contact on Delay Relay K1 
From break contact on Delay Relay K1 
To winding of Delay Relay K1 

To make contact on HV Relay K2 

To chassis ground 

From T3-7 

Not occupied 

To Series Regulators V1, V2 

From T3-5 

To BWO collector 

To filter: C9, C10, R18 

From LV Pwr Sup A19, via TB1 

From 851 via control cable and TB1 
From LV Rectifier Assy A18 via TB1 
From 851 via control cable and TB1 
From LV Pwr Sup A19, via TB1 
From LV Pwr Sup A19, via TB1 


From cathode circuit of V6 
From HV Overload Relay K4, via TB2 


02435-1 


Section VI 
Figures 7-34 and 7-35 
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NOTE 3 yverp 'OK Fev 
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: c20 4 R31 
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2 Cl +I50VDC WHTE BWO _ ATI 
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+300vDc _— (El: + +100) = 
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| |. RESISTANCE IN OHMS, CAPACITANCE IN PICOFARADS 
R36 | | UNLESS NOTED OTHERWISE. 
100 2. AI3A TERMINALS DESIGNATED A-9, A-10, ETC; DC VOLTS VIA TBI 
NOTE 2 os AZ | ee T3 PRIMARY WNDG SHOWN ON PRIMARY POWER DIAGRAM. 
fe aaa es a ao ae Es ma e 
+150VDC A-9 P/O AI3 HELIX CONTROL ASSY (08551-6040) | V9 E2 THRU EIO, SUCCESSIVELY ~ IOV HIGHER 
CAPACITOR MEASUREMENTS MADE WITH DIGITAL VOLTMETER, -hp-3440A, 
a V8 - DISCHARGE INPUT IMPEDANCE, 10.2 MEGOHMS. 
+300V0C = +300 vDC—> AMPLIFIER 7239 TUNE] SET AT 2.2G6C [SPECTRUM WIDTH] AT 3MC/CM. 
R33 VIA aot cae FREQUENCY (GC)] AT .ol-2 
—200VDC A-12 5600 CATHODE : i 
—___> —__ aa R34 FOLLOWER | SEE TABLE 7-1 
80.84K CK647 : fou : | 
A-13 co | 
oe 0.05UF es z | oo = MAIN SIGNAL PATH 
= R43 ome ee) — FEEDBACK 
12k m= * ="* Ci2 DISCHARGE PATH DURING RAMP RETRACE 
= YY TEST POINT 
V6 
j AMPLIFIER % FACTORY SELECTED, AVERAGE VALUE SHOWN 
isv /|/A//| Haga +300VDC 
Or : 
l SWEEP FROM 2 ; | 
| V2 VIA as Pal V7B | NOTE 4 
TUNE +57V 3 CATHODE 2 A-10 Low 
Contane- weit FOLLOWER viet (10) wat (E Pel 
Fe CK647 
DIAG) CR3 eee 200vDc 3 Ok Non REFERENCE DESIGNATIONS . 
WAVAMELA UNASSIGNED: 
: 2 14 Ms | AIT RIG -30, 35, 36,38, | aiscio 13 
A-8 ; coat Sit Cl,2 39, 46, 53, 54 , 
-6.3VDC —> ean 1) | iid wis | . Smee R46-50 
| - TA AVAN 1.4V R1-36 AIGCR3 -4 
R36 } 2 2 R53 TPRESELECTOR | he WIS. 32. 33 R31-34, 37 
B-9 < 27K 51K DRIVE ouTPuT | 
5 g | [aS Se SSeS ASS J| GND TP4 Cl3 
_ 6.3VAC } oi tee C7-12, 20-22 
= FROM J3l, 32,35 v3 
Ae = iy | T2-15/16 a +150 VOC» ——2_» se K4 
6.3vAC | 7 z 51K | 
FROM v9 
Ti -5/6 A-15 t = = | COPYRIGHT I965 BY HEWLETT-PACKARD CO. 
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Figure 7-35. Helix Control Schematic, 8551B 
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Figure 7-36. Circuit Board for LV Rectifier Assembly A18 


Table 7-13. Connections, A18 LV Rectifier Assembly 


Pin. Mates ; 


1 “i wht-blu-brn From T1-9 and CR1 
2 wht-blu-brn From T1-11 and CR2 
3 blk Chassis ground, to winding of relay K3 
4 wht-yel-vio From Q1 emitter 
5) wht-yel-blu From Q3 emitter 
6 wht-yel-grn From Q2 emitter 
ff wht-grn-blu To Q1-Q2-Q3-44 collector 
8 wht-brn-gra To @4 base 
9 wht-grn-blu To Q6 collector and base 
wht-red-orn To Q5 emitter 
1 wht-brn-gra From relay K4 make contacts and -6.3 V dc bus 
2 wht -blk-yel -24 V dc supply 
3 wht-blk-gra To winding of relay K3 
4 wht-brn -6.3 V dc supply 
wht-yel-blk To winding of Coax Switch A22K1 
1 wht-grn-blu From filter C17 and contacts of relay K3 
2 wht-yel-vio From T2-14 
3 wht-yel-blu To -200 V de regulator via A19B-20 
4 wht-yel-grn From T2-13 
4 wht-grn-vio To -200 V de regulator via A19B-16 
6 wht-yel-grn From T2-11 
{i wht-red-gra From T2-10 
8 wht -blk-red To +C15, TB2, and + return of -200 V dc regulator 
9 wht-red-gra From T2-8 
wht-orn-gra From T2-7 
wht-red To +C14, TB2, and + return of +150 V de regulator 


wht-orn-gra From T2-5 


* Individual slide-on connector. ** Solder connection. t Slide-on clip connector. 
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| 
2. Helix Ov 
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Figure 7-38 
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ELAPSED TIME 
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Figure 7-36. Circuit Board for LV Rectifier Assembly A18 


Table 7-13. 


NOMAD LP WNMH 


rwnNre 


OMA DUH WNrH 


7-40 


* Individual slide-on connector. 


Color Code 


wht-blu-brn 
wht-blu-brn 
blk 
wht-yel-vio 
wht-yel-blu 
wht-yel-grn 
wht-grn-blu 
wht-brn-gra 
wht-grn-blu 
wht-red-orn 
wht-brn-gra 
wht-blk-yel 
wht-blk-gra 
wht-brn 
wht-yel-blk 
wht-grn-blu 
wht-yel-vio 
wht-yel-blu 
wht-yel-grn 
wht-grn-vio 
wht-yel-grn 
wht-red-gra 
wht -blk-red 
wht-red-gra 
wht-orn-gra 
wht-red 
wht-orn-gra 


** Solder connection. 


Connections, A18 LV Rectifier Assembly 


Connection 


From T1-9 and CRI 

From T1-11 and CR2 

Chassis ground, to winding of relay K3 
From Q1 emitter 

From Q3 emitter 

From Q2 emitter 

To Q1-Q2-Q3-4 collector 

To Q4 base 

To Q6 collector and base 

To Q5 emitter 

From relay K4 make contacts and -6.3 V dc bus 
-24 V dc supply 

To winding of relay K3 

-6.3 V de supply 

To winding of Coax Switch A22K1 

From filter C17 and contacts of relay K3 
From T2-14 

To -200 V de regulator via A19B-20 
From T2-13 

To -200 V de regulator via A19B-16 
From T2-11 

From T2-10 

To +C15, TB2, and + return of -200 V dc regulator 
From T2-8 

From T2-7 


To +C14, TB2, and + return of +150 V dc regulator 
From T2-5 


+ Slide-on clip connector. 
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NOTE 8 
a 
[LINE INPUT, =r O (OFF 
LINE FLT ASSY 21 LEUSE | “ane 
SS RTI On [STANDBY] 
we | > l2 nee FI : RHTEREDEGRA STANDBY et 
O 


a 


: [aera 
rewirenae WHT-GRN-GRA 
| LINE 
p_SUTEUT | 
O- 
POWER TO 85! " WHT- 
| BRN- 
7 BLU 
OF TO 
CONNECTOR 
| g ( Al3B-12,8-13 
: LINE VOLTAGE FLOATING 
| 6.3VAC 
FIL SUP 
ese 3A SE 
| NOTE 4 
| ab a ae en 
, ee) a 15 
I | FIL SUP 
FROM 6-3 WHT-RED-BRN ~ | 6.3V \ FOR SERIES 
Oo | VAC FIL SUP | AC /( REGULATORS 
2 imM=6 | Vi-V2 
dak ener Ib | 16 
-6.3 VDC —> o-O—O GRA | 
NOTE 9 | 
; 15 115 | 
HV REL | 
| WHT-BRN K2 | 
| 
| = | 
WHT-GRA | 
| | 
7 if 
| WHT-ORN-GRA NOTE 
| 
P/O AI6 , 
HV TIME DELAY ASSY Be es | 
(08551-6054) TPE «TP2 TP4 ore 
+300 -I15 +15 0 
| | 
l | 
| 1 
R4 
| 270K 
3 
V6 
CATHODE V6 6.3VAC FROM 
FOLLOWER TI-5/6 


TO BWO ANODE 


-6.3vDC—> AI6TP7 


P/O Al8 


ee Bere te 
| 100 
R47 | 
| 50 
| 
| 
_ h 
Vidette Q1,02,Q3 
GRN oO ; SERIES 
LY REGULATOR 
1850-0098 
ye 
Oy, 5.2V 
Le -6.51V 


WHT- 
GRN- 
BLU 


EMITTER 


FOLLOWER 
2NI183 


P/O AI8 LV RECTIFIER ASSY (08551-6045) 


NOTES 
SEE TABLE 7-14 


@) = CHRONISTOR 

(J = MEASUREMENTS MADE WITH DIGITAL 
VOLTMETER,  3440A, INPUT 
RESISTANCE ,10.2 MEGOHMS 

% = FACTORY- SELECTED; AVERAGE VALUE SHOWN 


SEE TABLE 7-! 


WY 


REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE 
ABBREVIATED. ADD ASSEMBLY DESIGNATION AS PRE- 
FIX TO FORM COMPLETE DESIGNATION. e.g.,R!l OF AS- 
SEMBLY Al IS AIRI, AND IS LISTED AIRI IN THE TABLE 


OF REPLACEABLE PARTS. DESIGNATIONS OF COMPON- 
ENTS NOT WITHIN ASSEMBLIES ARE COMPLETE AS SHOWN. 


COPYRIGHT 1965 BY HEWLETT-PACKARD CO 
8551IB- PRM PWR 


O 


FIL OVER-VOLTAGE 


q RELAY K3 
= ar, WHT- 
BLK- 
SOOUF | ca, 


B-3 


| 


Ros: 
620 
easv(h) | 
Ke CR3 9 
A-4| 0.25 PA 


200UF 


WHT-BLK-YEL | 4, 


REFERENCE DESIGNATIONS 


Bl 

CI7, 26,27, 28 
CRik2 
DS!-2,0S4-8 
FI 

J34 

Kl=3 

QI-6 
R43,44,47,48,52 
RTI 

S2-5 

a=3 

V6 

ws 

ZI 


AI6 
AI6C2-C6 
AI6Q| 
AIGR4-R9 
AIGTP2-TP4,TP6-7 
Al8 
AI8CI,C8 


AI8CRI-3,6-7 
AI8MI 
AI8RI-RIO 


UNASSIGNED: C18,C1I9, AIBCR4-CR5 
R45 


Section VII 
Table 7-14, Figure 7-37 and Figure 7-38 


Ri | 
2.7 | 
B-| (SEE NOTE 2) 
4, WHT-BRN-GRA P/O HV OVERLOAD 
5 RELAY K4 
K4 
-6.3VDC 


AI6TP3 


Q6| COMP 
2N404 


VDC TO All [FREQUENCY (GC)] SWITCH 


Figure 7-38. Primary Power Schematic, 8551B 
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Section VII Model 8551B 
Figure 7-39 


AISR47 
LV PWR 
AISA SUP ADJ 


1 22 8551B-A-62 


AI9B 


Figure 7-39. Component Side, Circuit Board for LV Power Supply A19 


Table 7-15. Connections, A19 LV Power Supply Board 


A19A 1 XA19A Unoccupied 
2 wht-grn Base, A20Q2 
3 wht-yel Emitter, A20Q2 
4 wht-blu Collector, A20Q1 
5 wht-grn Base, A20Q1 
6 Unoccupied 
T wht-yel Emitter, A20Q4 
8 Unoccupied 
9 wht-grn Base, A20Q3 
wht-grn Base, A20Q4 
wht -blu Collector, A20Q3 
wht-blu Collector, A20Q5 
wht-grn Base, A20Q5 
wht-yel Emitter, A20Q6 
wht-grn Base, A20Q6 
A19B XA19B Unoccupied 
wht-red Regulated +300 Vdc supply, to TB1 
Unoccupied 
Unoccupied 
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Model 8551B 
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Figure 7-41 
LV POWER SUPPLY SCHEMATIC, 8551B 


Section VII Model 8551B 
Figure 7-39 


AIOR47 
LV PWR 
Se SUP ADJ 


1 22 8551B-A-62 


AI9B 


Figure 7-39. Component Side, Circuit Board for LV Power Supply A19 


Table 7-15. Connections, A19 LV Power Supply Board 


A19A 1 XA19A Unoccupied 
2 wht-grn Base, A20Q2 
3 wht-yel Emitter, A20Q2 
4 wht -blu Collector, A20Q1 
5 wht-grn Base, A20Q1 
6 Unoccupied 
7 wht-yel Emitter, A20Q4 
8 Unoccupied 
9 wht-grn Base, A20Q3 
wht-grn Base, A20Q4 
wht -blu Collector, A20Q3 
wht-blu Collector, A20Q5 
wht-grn Base, A20Q5 
wht-yel Emitter, A20Q6 
wht-grn Base, A20Q6 
Unoccupied 
wht-red Regulated +300 V dc supply, to TB1 
Unoccupied 


Unoccupied 
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Section VI 


Figures 7-40 and 7-41 
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Figure 7-41. LV Power Supply Schematic, 8551B 
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Section VII 
Figures 7-42, 7-43 & 7-44 


7-44 


A25 Q3 


A25R5 


A25R8 


A25R7 


A25 R9 


A25R6 


Figure 7-42. Top View, LV Series Regulator Assembly A20 


X AISA 
Figure 7-43. Bottom View, LV Series Regulator Assembly A20 
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Figure 7-44. Component Side, Circuit Board for Bias Generator A25 


Model 8551B 


8551B-A-20 


A25Ql 


A25 Q2 
A25R4 


A25Cl 
A25 R2 


A25 R3 


A25RI 
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WARRANTY CLAIM AND ADJUSTMENT PROCEDURE 


for microwave tubes supplied by the 
HEWLETT-PACKARD COMPANY 
for use in Hewlett-Packard instruments 


The procedure described below is for use within the United States. For warranty claims arising outside 
the U.S.A., before returning the tube, fill out the form on the reverse side and send it with a request for 
Shipping instructions to your nearest Hewlett-Packard Sales and Service Office or to: 


(in Western Europe) (Rest of World) 
Hewlett-Packard S.A. Hewlett-Packard Co. 


54 Route des Acacias International Marketing Dept. 
Geneva, Switzerland 1501 Page Mill Road 
Telephone: (022) 42.81.50 Palo Alto, California, 94304, U.S.A. 
Telex: 2.24.86 Telephone: (415) 326-7000 
Cable: HEWPACKSA Telex: 033811 

Cable: HEWPACK 


Microwave tubes supplied by the Hewlett-Packard Company, either as original or replacement, for use in 
Hewlett-Packard instruments are actually warranted by the tube manufacturer and not by Hewlett-Packard. 
However, all warranty claims on tubes obtained from us either as original or replacement will be processed 
by Hewlett-Packard. 


In the event of failure you should purchase a new tube immediately without regard to first returning the defective 
tube to Hewlett-Packard because old tubes will not be repaired. Credit allowances will be passed on to you upon 
receipt of the defective tube. 


For your convenience, warranty claims for all microwave tubes supplied by the Hewlett-Packard Company may 
be made on this single form; merely fill out the information on the reverse side and return this from, along with 
the defective tube, to your Hewlett-Packard Sales andService Office or to Hewlett-Packard. Please be sure each 
Space on the form is filled in--lack of complete information may delay processing of your claim. 


Each tube manufacturer has his own warranty policy. Copies of individual Conditions of Warranty are available 
from your Hewlett-Packard Sales and Service Office or from the Hewlett-Packard Company. 


SHIPPING INSTRUCTIONS 


The following instructions are included to aidyouin preventing damage in transit. Package your tube carefully-- 
no allowance can be made on broken tubes. 


1. Carefully wrap tube in 1/4-inch thick cellulosic cushioning, cotton batting, or other soft padding material. 
Cable assemblies and other accessories not rigidly mounted to the tube should be padded and wrapped 
separately to prevent damage to the tube during shipment. 


2. Remove Elapsed Time Meter A18M1 from LV Rectifier Assembly A18 (see Figure 7-36). Package in suit- 
able container to prevent loss or damage intransit. Pad, wrap and identify elapsed time meter package. 
Tape tube and meter packages together and wrap in heavy Kraft paper. 


Pack in a rigid container which is at least 4 inches larger than the tube in each dimension. 


Surround the tube with at least 2 inches of shock absorbing material. Be certain that the packing is tight 
all around the tube. 


Tubes returned from outside the continental United States should be packed in a wooden box. 


6. Mark container FRAGILE and ship prepaid via Air freight or Railway Express. Do not ship via Parcel Post 
or Air Parcel Post since experience has shown that fragile items are more apt to be damaged when shipped 
by these means. 


Note 


Tubes with permanent magnets can interfere with magnetic compasses. 
For air shipment plainly mark container: ‘‘MAGNETIZED MATERIAL’’ 


In warranty tubes purchased from Hewlett-Packard may be returned, with a completed warranty Claim Form, 
to your local Hewlett-Packard Sales and Service Office, or to: 


Hewlett-Packard Company Hewlett- Packard Company 
Eastern Service Center Western Service Center 

Green Pond Road 333 Logue Ave. 

Rockaway, New Jersey, 07866 Mountain View, California 94040 
USA USA 
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MICROWAVE TUBE WARRANTY CLAIM 
INFORMATION FORM 


IMPORTANT: Please answer all questions fully -- insufficient information may delay processing 
of your claim. 


FROM: (Tube Owner) Date 
Company FOR FURTHER INFORMATION CONTACT: 
Address Name 
Title 
Company 
Tube type Address 


Tube serial No. 


Tube mfr. Tube purchased from 


Use in ® Model 


; On P. O. number 
Instrument serial no, 


Tube is Original ( ) or Replacement (_ ) 


Date tube received Hours use per day (average) 
Date first tested Number of days in service 
Date placed in service Total hours filament operation 


Date of failure 


SYMPTOMS: (Please describe conditions prior to and at time of failure, along with description of 
tube’s defect, if known) 


ee Eee 
Were there other circuit component failures at time of failure? Which ones? 


10/15 /62 
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HEWLETT W) PACKARD 


ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
UNITED STATES 


ALABAMA 

P.O. Box 4207 

2003 Byrd Spring Road S.W. 
Huntsville 35802 

Tel: (205) 881-4591 

TWX: 810-726-2204 


ARIZONA 

3009 North Scottsdale Road 
Scottsdale 85251 

Tel: (602) 945-7601 

TWX: 910-950-1282 


232 South Tucson Boulevard 
Tucson 85716 

Tel: (602) 623-2564 

TWX: 910-952-1162 


CALIFORNIA 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 

TWX: 910-499-2170 


1101 Embarcadero Road 
Palo Alto 94303 

Tel: (415) 327-6500 
TWX: 910-373-1280 


2591 Carlsbad Avenue 
Sacramento 95821 
Tel: (916) 482-1463 
TWX: 910-367-2092 


1055 Shafter Street 
San Diego 92106 

Tel: (714) 223-8103 
TWX: 910-335-2000 


COLORADO 

7965 East Prentice 
Englewood 80110 
Tel: (303) 771-3455 
TWX: 910-935-0705 


FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard; 1501 Page Mill Road; Palo Alto, California 94304; Tel: (415) 326-7000; TWX: 910-373-1267; Telex: 34-8461 


CONNECTICUT 
508 Tolland Street 
East Hartford 06108 
Tel: (203) 289-9394 
TWX: 710-425-3416 


111 East Avenue 
Norwalk 06851 

Tel: (203) 853-1251 
TWX: 710-468-3750 


DELAWARE 

3941 Kennett Pike 

Wilmington 19807 

Tel: (302) 655-6161 
TWX: 510-666-2214 


FLORIDA 

Suite 106 

9999 N.E. 2nd Avenue 
Miami Shores 33138 
Tel: (305) 758-3626 
TWX: 810-848-7262 


P.O. Box 20007 

Herndon Station 32814 
621 Commonwealth Avenue 
Orlando 

Tel: (305) 841-3970 

TWX: 810-850-0113 


P.O. Box 8128 
Madeira Beach 33708 
410 150th Avenue 

St. Petersburg 

Tel: (813) 391-0211 
TWX: 810-863-0366 


GEORGIA 

P.O. Box 28234 

2340 Interstate Parkway 
Atlanta 30328 

Tel: (404) 436-6181 
TWX: 810-766-4890 


ILLINOIS 

5500 Howard Street 
Skokie 60076 

Tel: (312) 677-0400 
TWX: 910-223-3613 


INDIANA 

4002 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810-341-3263 


LOUISIANA 

P.O. Box 856 

1942 Williams Boulevard 
Kenner 70062 

Tel: (504) 721-6201 
TWX: 810-955-5524 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 

Tel: (301) 944-5400 
TWX: 710-862-0850 


P.O. Box 727 

Twinbrook Station 20851 
12303 Twinbrook Parkway 
Rockville 

Tel: (301) 427-7560 

TWX: 710-828-9684 


MASSACHUSETTS 
Middlesex Turnpike 
Burlington 01803 
Tel: (617) 272-9000 
TWX: 710-332-0382 


MICHIGAN 

24315 Northwestern Highway 
Southfield 48075 

Tel: (313) 353-9100 

TWX: 810-232-1532 


MINNESOTA 

2459 University Avenue 
St. Paul 55114 

Tel: (612) 645-9461 
TWX: 910-563-3734 


MISSOURI 

9208 Wyoming Place 
Kansas City 64114 
Tel: (816) 333-2445 
TWX: 910-771-2087 


2812 South Brentwood Blvd. 
St. Louis 63144 

Tel: (314) 644-0220 

TWX: 910-760-1670 


82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX: 510-248-0012 


39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 


1025 Northern Boulevard 
Roslyn, Long Island 11576 
Tel: (516) 869-8400 

TWX: 510-223-0811 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 454-2486 
TWX: 710-541-0482 


NEW JERSEY 
391 Grand Avenue 
Englewood 07631 
Tel: (201) 567-3933 
TWX: 710-991-9707 


NEW MEXICO 

P.O. Box 8366 

Station C 87108 

6501 Lomas Boulevard N.E. 
Albuquerque 

Tel: (505) 255-5586 

TWX: 910-989-1665 


156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 


NORTH CAROLINA 
P.O. Box 5187 

1923 North Main Street 
High Point 27262 

Tel: (919) 882-6873 
TWX: 510-926-1516 


OHIO 

5579 Pearl Road 
Cleveland 44129 
Tel: (216) 884-9209 
TWX: 810-421-8500 


2460 South Dixie Drive 
Dayton 45439 

Tel: (513) 298-0351 
TWX: 810-459-1925 


NEW YORK 
1702 Central Avenue 
Albany 12205 
Tel: (518) 869-8462 


1219 Campville Road 
Endicott 13760 

Tel: (607) 754-0050 
TWX: 510-252-0890 


236 East 75th Street 
New York 10021 

Tel: (212) 879-2023 
TWX: 710-581-4376 


OREGON 
Westhills Mall, Suite 158 


Portland 97225 
Tel: (503) 292-9171 
TWX: 910-464-6103 


4475 S.W. Scholls Ferry Road 


PENNSYLVANIA 

2500 Moss Side Boulevard 
Monroeville 15146 

Tel: (412) 271-0724 

TWX: 710-797-3650 


144 Elizabeth Street 

West Conshohocken 19428 
Tel: (215) 248-1600, 828-6200 
TWX: 510-660-8715 


TEXAS 

P.O. Box 7166 
3605 Inwood Road 
Dallas 75209 

Tel: (214) 357-1881 
TWX: 910-861-4081 


P.O. Box 22813 

4242 Richmond Avenue 
Houston 77027 

Tel: (713) 667-2407 
TWX: 910-881-2645 


GOVERNMENT CONTRACT OFFICE 
225 Billy Mitchell Road 

San Antonio 78226 

Tel: (512) 434-4171 

TWX: 910-871-1170 


UTAH 

2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 486-8166 
TWX: 910-925-5681 


VIRGINIA 

P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 282-5451 
TWX: 710-956-0157 


WASHINGTON 

11656 N.E. Eighth Street 
Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2303 


CANADA 


ALBERTA 
10010 - 105th Street 
Edmonton 
Tel: (403) 424-0718 
TWX: 610-831-2431 


FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Inter-Americas; 1501 Page Mill Road; Palo Alto, Calif. 94304; Tel: (415) 326-7000; TWX: 910-373-1267; Telex: 034- 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
2184 West Broadway 


Vancouver 


Tel: (604) 738-7520 
TWX: 610-922-5050 


NOVA SCOTIA 
7001 Mumford Road 
Suite 356 

Halifax 

Tel: (902) 455-0511 
TWX: 610-271-4482 


ONTARIO 

Hewlett-Packard (Canada) Ltd. 
880 Lady Ellen Place 

Ottawa 3 

Tel: (613) 722-4223 

TWX: 610-562-1952 


Toronto 
Tel: (416) 249-9196 
TWX: 610-492-2382 


Hewlett-Packard (Canada) Ltd. 
1415 Lawrence Avenue West 


QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 

Pointe Claire 

Tel: (514) 697-4232 

TWX: 610-422-3022 

Telex: 01-2819 


8461; Cable: HEWPACK Palo Alto 


CENTRAL AND SOUTH AMERICA 


ARGENTINA 

Mauricio A. Suarez 
Telecomunicaciones 

Carlos Calvo 224 

Buenos Aires 

Tel: 30-6312, 34-9087 

Cable: TELEPILOT Buenos Aires 


BRAZIL 
Ciental, Importacao e 
Comércio Ltda. 
Avenida 13 de Maio, 13-22° andar 
Rio de Janeiro G.B. 
Tel: 42-9483 


Ciental, Importacao e 
Comércio Ltda. 

Rua Des. Eliseu Guilherme, 62 

Sao Paulo 8 

Tel: 70-2318 

Cable: CIENTALCO, Sao Paulo 


CHILE 

Héctor Calcagni 
Casilla 13942 
Santiago 

Tel: 490.505, 393.119 


COLOMBIA 
Instrumentacion 


Henrik A. Langebaek & Cia. Ltda. 


Cra. 7A N° 48-51/59 
Apartado Aereo 6287 
Bogota, 1 D.E. 

Tel: 45-78-06, 45-55-46 
Cable: AARIS Bogota 


COSTA RICA 

Lic. Alfredo Gallegos Gurdian 
Apartado 3243 

San José 

Tel: 21-86-13 

Cable: GALGUR San José 


ECUADOR 

Laboratorios de Radio-Ingenieria 
Calle Guayaquil 1246 

Post Office Box 3199 

Quito 

Tel: 12496 

Cable: HORVATH Quito 


EL SALVADOR 

Electrénica 

27 Avenida Norte 1133 

Apartado Postal 1589 

San Salvador 

Tel: 25-74-50 

Cable: ELECTRONICA 
San Salvador 


GUATEMALA 

Olander Associates Latin America 
Apartado 1226 

7a. Calle, 0-22, Zona 1 
Guatemala City 

Tel: 22812 

Cable: OLALA Guatemala City 


MEXICO PERU 
Hewlett-Packard Mexicana, Fernando Ezeta B. 
S.A. de C.V. Av. Petit Thouars 4719 

Eugenia 408, Dept. 1 Miraflores 
Mexico 12, D.F. Casilla 3061 
Tel: 43-03-79 Lima 

Tel: 50346 
NICARAGUA Cable: FEPERU Lima 


Roberto Teran G. 

Edificio Teran 

Apartado Postal 689 
Managua 

Tel: 3451, 3452 

Cable: ROTERAN Managua 


PANAMA 

Electrénica Balboa, S.A. 

P.O. Box 4929 

Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 

Panama City 

Tel: 30833 

Cable: ELECTRON Panama City 


PUERTO RICO 

San Juan Electronics, Inc. 

P.O. Box 5167 

Ponce de Le6én 150, Stop 3 

Puerta de Tierra Santa 

San Juan 00906 

Tel: (809) 725-3342 

Cable: SATRONICS San Juan 


URUGUAY 

Pablo Ferrando 

S.A. Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Cable: RADIUM Montevideo 


VENEZUELA 

Citec, C.A. 

Edif. Arisan-Of. #4 

Avda. Francisco de Miranda 
Apartado del Este 10934 Chacaito 
Caracas 

Tel: 71.88.05 

Cable: CITECAL Caracas 


FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Inter-Americas; 1501 Page Mill Road; Palo Alto, Calif. 94304; Tel: (415) 326-7000; TWX: 910-373-1267; Telex: 034-8461; Cable: HEWPACK Palo Alto 
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ELECTRONIC INSTRUMENTATION SALES AND SERVICE 


EUROPE 


AUSTRIA 

Unilabor H.m.b.H. 

Wissenschaftliche Instrumente 

Rummelhardtgasse 6/3 

P.O. Box 33 

Vienna 1X/71 

Tel: 426 181 

Cable: LABORINSTRUMENT 
Vienna 


BELGIUM 

Hewlett-Packard Benelux S.A. 
20-24 rue de I’H6pital 
Brussels 

Tel: 11 22 20 

Cable: PALOBEN Brussels 


DENMARK 

Tage Olsen A/S 

Ronnegade 1 

Copenhagen o 

Tel: 29 48 00. 

Cable: TOCOPEN Copenhagen 


FINLAND 

INTO O0/Y 
Meritullinkatu 11 
P.O. Box 10153 
Helsinki 10 

Tel: 61 133 

Cable: INTO Helsinki 


FRANCE 
Hewlett-Packard France 
2 rue Téte d'Or 

Lyon, 6 - Rhéne 

Tel: 52 35 66 
Hewlett-Packard France 
150 Boulevard Massena 
Paris 13e 

Tel: 707 97 19 

Cable: HEWPACK Paris 


GERMANY 

Hewlett-Packard Vertriebs-GmbH 
Lietzenburger Strasse 30 

1 Berlin W 30 

Tel: 24 86 36 


Hewlett-Packard Vertriebs-GmbH 
Herrenberger Strasse 110 

703 Boéblingen, Wirttemberg 
Tel: 07031-6971 

Cable: HEPAG Boblingen 


Hewlett-Packard Vertriebs-GmbH 
Achenbachstrasse 15 

4 Diisseldorf 1 

Tel: 68 52 58/59 


Hewlett-Packard Vertriebs-GmbH 
Kurhessenstrasse 95 

6 Frankfurt 50 

Tel: 52 00 36 

Cable: HEWPACKSA Frankfurt 


Hewlett-Packard Vertriebs-GmbH 
Beim Strohhause 26 

2 Hamburg 1 

Tel: 24 05 51/52 

Cable: HEWPACKSA Hamburg 


Hewlett-Packard Vertriebs-GmbH 
Reginfriedstrasse 13 

8 Munich 9 

Tel: 69 51 21/22 

Cable: HEWPACKSA Munich 


GREECE 

Kostos Karayannis 
18, Ermou Street 
Athens 126 

Tel: 230 301 

Cable: RAKAR Athens 


IRELAND 

Hewlett-Packard Ltd. 

224 Bath Road 

Slough, Bucks, England 

Tel: Slough 28406-9, 29486-9 
Cable: HEWPIE Slough 


ITALY 

Hewlett-Packard Italiana S.p.A. 
Viale Lunigiana 46 

Milan 

Tel: 69 15 84 

Cable: HEWPACIT Milan 


Hewlett-Packard Italiana S.p.A. 
Palazzo Italia 

Piazza Marconi 25 

Rome - Eur 

Tel: 591 2544 

Cable: HEWPACIT Rome 


NETHERLANDS 
Hewlett-Packard Benelux, N.V. 
de Boelelaan 1043 
Amsterdam, Z.2 

Tel: 42 77 77 

Cable: PALOBEN Amsterdam 


NORWAY 
Morgenstierne & Co. A/S 
Ingeniofirma 

6 Wessels Gate 

Oslo 

Tel: 20 16 35 

Cable: MOROF Oslo 


PORTUGAL 

Telectra 

Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

Lisbon 1 

Tel: 68 60 72 

Cable: TELECTRA Lisbon 


SPAIN 

Ataio Ingerieros 
Urgel, 259 
Barcelona, 11 
Tel: 230-69-88 


Ataio Ingenieros 

Enrique Larreta 12 
Madrid, 16 

Tel: 235 43 44 

Cable: TELEATAIO Madrid 


SWEDEN 

HP Instrument AB 
Hagakersgatan 7 
Molndal 

Tel: 031 - 27 68 00 


HP Instrument AB 

Centralvagen 28 

Solna 

Tel: 08 - 83 08 30 

Cable: MEASUREMENTS 
Stockholm 


SWITZERLAND 

HEWPAK AG 
Zurcherstrasse 

8952 Schlieren 

Zurich 

Tel: (051) 98 18 21 

Cable: HEWPACKAG Zurich 


TURKEY 

Telekom Engineering Bureau 
P.O. Box 376 - Galata 
Istanbul 

Tel: 49 40 40 

Cable: TELEMATION Istanbul 


UNITED KINGDOM 
Hewlett-Packard Ltd. 

224 Bath Road 

Slough, Bucks 

Tel: Slough 28406-9, 29486-9 
Cable: HEWPIE Slough 


YUGOSLAVIA 

Belram S.A. 

83 avenue des Mimosas 
Brussels 15, Belgium 

Tel: 35 29 58 

Cable: BELRAMEL Brussels 


FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard S.A.; 54 Route des Acacias; Geneva, Switzerland; Tel: (022) 42 81 50; Telex: 2.24.86; Cable: HEWPACKSA Geneva 


AFRICA, ASIA, AUSTRALIA 


AUSTRALIA 

Hewlett-Packard Australia 
Pty. Ltd. 

22-26 Weir Street 

Glen Iris, S. E. 6 

Victoria 

Tel: 20-1371 (4 lines) 

Cable: HEWPARD Melbourne 


Hewlett-Packard Australia 
Pty. Ltd. 

4 Grose Street 

Glebe, New South Wales 

Tel: 211-2235, 211-2888 

Cable: HEWPARD Sydney 


CEYLON 

United Electricals Ltd. 
P.O. Box 681 

Yahala Building 

Staples Street 

Colombo 2 

Tel: 5496 

Cable: HOTPOINT Colombo 


ETHIOPIA 

African Salespower & Agency 
Private Ltd., Co. 

P.O. Box 718 

Addis Ababa 

Tel: 44090 

Cable: ASACO Addisababa 


HONG KONG 

Schmidt & Co. (Hong Kong) Ltd. 
P.O. Box 297 

1511, Prince’s Building 

10, Chater Road 

Hong Kong 

Tel: 2401868, 232735 

Cable: SCHMIDTCO Hong Kong 


INDIA 

The Scientific Instrument 
Co., Ld. 

6, Tej Bahadur Sapru Road 

Allahabad 1 

Tel: 2451 

Cable: SICO Allahbad 


The Scientific Instrument 
Co., kd. 

240, Dr. Dadabhai Naoroji Road 

Bombay 1 

Tel: 26-2642 

Cable: SICO Bombay 


The Scientific Instrument 
Co., Ld. 

11, Esplanade East 

Calcutta 1 

Tel: 23-4129 

Cable: SICO Calcutta 


The Scientific Instrument Co., Ld. 
30, Mount Road 

Madras 2 

Tel: 86339 

Cable: SICO Madras 


The Scientific Instrument Co., Ld. 
B-7, Ajmeri Gate Extn. 

New Delhi 1 

Tel: 27-1053 

Cable: SICO New Delhi 


IRAN 

Telecom, Ltd. 

P.O. Box 1812 

Teheran 

Tel: 43850, 48111 
Cable: BASCOM Teheran 


ISRAEL 

Electronics & Engineering 
Div. of Motorola Israel Ltd. 

16, Kremenetski Street 

Tel-Aviv 

Tel: 35021/2/3 

Cable: BASTEL Tel-Aviv 


JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Shinhankyu Building 

No. 8, Umeda 

Kita-ku, Osaka City 

Tel: 0726-23-1641 


Yokogawa-Hewlett-Packard Ltd. 
Ito Building 

No. 59, Kotori-cho 
Nakamura-ku, Nagoya City 
Tel: 551-0215 


Yokogawa-Hewlett-Packard Ltd. 
Ohashi Building 

No. 59, I-chome, Yoyogi 
Shibuya-ku, Tokyo 

Tel: 370-2281 

Cable: YOKOHEWPACK Tokyo 
Telex: 232-2034 


KENYA 

R. J. Tilbury Ltd. 

P. 0. Box 2754 

Suite 517/518 

Hotel Ambassadeur 
Nairobi 

Tel: 25670, 26803, 68206 
Cable: ARJAYTEE Nairobi 


KOREA 


American Trading Co., Korea, Ltd. 


Seoul P.O. Box 1103 
112-35 Sokong-Dong 
Jung-ku, Seoul 

Tel: 3.7049, 3.7613 
Cable: AMTRACO Seoul 


LEBANON 

Constantin E. Macridis 
Clemenceau Street 
Clemenceau Center 

Beirut 

Tel: 220846 

Cable: ELECTRONUCLEAR Beirut 


MALAYSIA 

MECOMB Malaysia Ltd. 

2 Lorong 13/6A 

Section 13 

Petaling Jaya, Selangor 
Cable: MECOMB Kuala Lumpur 


NEW ZEALAND 

Sample Electronics (N.Z.) Ltd. 
8 Matipo Street 

Onehunga S.E. 5 

Auckland 

Tel: 667-356 

Cable: ELPMAS Auckland 


PAKISTAN (EAST) 
Mushko & Company, Ltd. 
31, Jinnah Avenue 

Dacca 

Tel: 80058 

Cable: COOPERATOR Dacca 


PAKISTAN (WEST) 
Mushko & Company, Ltd. 
Oosman Chambers 

Victoria Road 

Karachi 3 

Tel: 51027, 52927 

Cable: COOPERATOR Karachi 


SINGAPORE 

Mechanical and Combustion 
Engineering Company Ltd. 

9, Jalan Kilang 

Singapore, 3 

Tel: 642361-3 

Cable: MECOMB Singapore 


SOUTH AFRICA 

F.H. Flanter & Co. (Pty.), Ltd. 
Rosella House 

Buitencingle Street 

Cape Town 

Tel: 3-3817 

Cable: AUTOPHONE Cape Town 


F.H. Flanter & Co. (Pty.), Ltd. 
104 Pharmacy House 

80 Jorissen Street 
Braamfontein, Johannesburg 
Tel: 724-4172 


TAIWAN 

Hwa Sheng Electronic Co., Ltd. 
P.O. Box 1558 

21 Nanking West Road 

Taipei 

Tel: 46076, 45936 

Cable: VICTRONIX Taipei 


THAILAND 

The International 
Engineering Co., Ltd. 

P. 0. Box 39 

614 Sukhumvit Road 

Bangkok 

Tel: 913460-1-2 

Cable: GYSOM Bangkok 


VIETNAM 

Landis Brothers and Company, 
Inc. 

P.O. Box H-3 

216 Hien-Vuong 

Saigon 

Tel: 20.805 

Cable: LANBROCOMP Saigon 


FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Export Marketing; 1501 Page Mill Road; Palo Alto, California 94304; Tel: (415) 326-7000; Telex: 034-8461; Cable: HEWPACK Palo Alto 
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HEWLETT: PACKARD 


ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
EUROPE, AFRICA, ASIA, AUSTRALIA 


AUSTRIA 

Unilabor GmbH 

Wissenschaftliche Instrumente 
Rummelhardtgasse 6/3 

P.O. Box 33 

Vienna IX/71 

Tel: 426 181 

Cable: LABORINSTRUMENT Vienna 


BELGIUM 

Hewlett-Packard Benelux S.A. 
348 Boulevard du Souverain 
Brussels 16 

Tel: 72 22 40 

Cable: PALOBEN Brussels 
Telex: 23 494 


DENMARK 
Hewlett-Packard A/S 
Langebjerg 6 

2850 Naerum 

Tel: 01 80 40 40 
Cable; HEWPACK AS 
Telex: 66 40 


FINLAND 
Hewlett-Packard Oy 
Gyldenintie 3 
Helsinki 20 

Tel: 67 35 38 
Telex: 12-1563 


FRANCE 
Hewlett-Packard France 
150 Boulevard Masséna 
75 Paris 13e 

Tel: 707 97 19 

Cable: HEWPACK Paris 
Telex: 25048 


Hewlett-Packard France 
4, quai des Etroits 

69 Lyon 6e 

Tel: 52 35 66 

Telex: 31617 


AUSTRALIA 


Hewlett-Packard Australia Pty. Ltd. 


22-26 Weir Street 

Glen Iris 3146 

Victoria 

Tel: 20 1371 (4 lines) 
Cable: HEWPARD Melbourne 


Hewlett-Packard Australia Pty. Ltd. 


61 Alexander Street 
Crows Nest 2065 

New South Wales 

Tel: 43.7866 

Cable: HEWPARD Sydney 


Hewlett-Packard Australia Pty. Ltd. 


97 Churchill Road 
Prospect 5082 

South Australia 

Tel: 65.2366 

Cable: HEWPACK Adelaide 


CEYLON 

United Electricals Ltd. 
P.O. Box 681 

Yahala Building 

Staples Street 

Colombo 2 

Tel: 5496 

Cable: HOTPOINT Colombo 


ETHIOPIA 

African Salespower & Agency 
Private Ltd., Co. 

P.O. Box 718 

58/59 Cunningham Street 
Addis Ababa 

Tel: 12285 

Cable: ASACO Addisababa 


HONG KONG 

Schmidt & Co. (Hong Kong) Ltd. 
P.O. Box 297 

1511, Prince’s Building 

15th Floor 

10, Chater Road 

Hong Kong 

Tel: 240168, 232735 

Cable: SCHMIDTCO Hong Kong 


GERMANY 

Hewlett-Packard Vertriebs-GmbH 
Lietzenburger Strasse 30 

1 Berlin W.30 

Tel: 24 86 36 ~ 


Hewlett-Packard Vertriebs-GmbH 
Herrenberger Strasse 110 

703 Boblingen, Wirttemberg 
Tel: 07031-6971 

Cable: HEPAG Boblingen 

Telex: 72 65 739 


Hewlett-Packard Vertriebs-GmbH 
Achenbachstrasse 15 

4 Dilsseldorf 1 

Tel: 68 52 58/59 

Telex: 85 86 533 


Hewlett-Packard Vertriebs-GmbH 
Kurhessenstrasse 95 

6 Frankfurt 50 

Tel: 52 00 36 

Cable: HEWPACKSA Frankfurt 
Telex: 41 32 49 


Hewlett-Packard Vertriebs-GmbH 
Beim Strohhause 26 

2 Hamburg 1 

Tel: 24 05 51/52 

Cable: HEWPACKSA Hamburg 
Telex: 21 53 32 


Hewlett-Packard Vertriebs-GmbH 
Reginfriedstrasse 13 

8 Munich 9 

Tel: 69 51 21/22 

Cable: HEWPACKSA Munich 
Telex: 52 49 85 


INDIA 


The Scientific Instrument Co., Ld. 


6, Tej Bahadur Sapru Road 
Allahabad 1 

Tel: 2451 

Cable: SICO Allahabad 


The Scientific Instrument Co., Ld. 


240, Dr. Dadabhai Naoroji Road 
Bombay 1 

Tel: 26-2642 

Cable: SICO Bombay 


The Scientific Instrument Co., Ld. 


11, Esplanade East 
Calcutta 1 

Tel: 23-4129 

Cable: SICO Calcutta 


The Scientific Instrument Co., Ld. 


30, Mount Road 
Madras 2 

Tel: 86339 

Cable: SICO Madras 


The Scientific Instrument Co., Ld. 


B-7, Ajmeri Gate Extn. 
New Dethi 1 
Tel: 27-1053 
Cable: SICO New Delhi 


IRAN 

Telecom, Ltd. 

P.O. Box 1812 

240 Kh. Saba Shomali 
Teheran 

Tel: 48111, 43850 
Cable: BASCOM Teheran 


ISRAEL 

Electronics & Engineering 
Division of Motorola Israel Ltd. 
16, Kremenetski Street 
Tel-Aviv 

Tel: 35021 (four lines) 

Cable: BASTEL Tel-Aviv 


EUROPE 


GREECE 

Kostas Karayannis 
18, Ermou Street 
Athens 126 

Tel: 230 301 

Cable: RAKAR Athens 


IRELAND 

Hewlett-Packard Ltd. 

224 Bath Road 

Slough, Bucks, England 

Tel: Slough 28406-9, 29468-9 
Cable: HEWPIE Slough 

Telex: 84413 


ITALY 

Hewlett-Packard Italiana S.p.A. 
Viale Lunigiana 46 

20125 Milan 

Tel: 69 15 84 

Cable: HEWPACKIT Milan 
Telex: 32046 


Hewlett-Packard Italiana S.p.A. 
Palazzo Italia 

Piazza Marconi 25 

00144 Rome-Eur 

Tel: 591 25 44 

Cable: HEWPACKIT Rome 


NETHERLANDS 
Hewlett-Packard Benelux N.V. 
De Boelelaan 1043 
Amsterdam, Z.2 

Tel: 42 77 77 

Cable: PALOBEN Amsterdam 
Telex: 13 216 


JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Nisei Ibaragi Bidg. 

2-2-8, Kasuga 

Ibaragi-shi 

Osaka 

Tel: 0726-23-1641 


Yokogawa-Hewlett-Packard Ltd. 
Ito Building 

No. 59, Kotori-cho 
Nakamura-ku, Nagoya City 
Tel: 551-0215 


Yokogawa-Hewlett-Packard Ltd. 
Ohashi Building 

No. 59, 1-chome, Yoyogi 
Shibuya-ku, Tokyo 

Tel: 370-2281 

Telex: YHPMARKET TOK 23-724 


KENYA 

R. J. Tilbury Ltd. 

P.O. Box 2754 

Suite 517-518 

Hotel Ambassadeur 

Nairobi 

Tel: 25670, 26803, 68206, 58196 
Cable: ARJAYTEE Nairobi 


KOREA 


American Trading Co., Korea, Ltd. 


Seoul P.O. Box 1103 
112-35 Sokong-Dong 
Jung-ku, Seoul 

Tel: 3,7049, 3,7613 
Cable: AMTRACO Seoul 


LEBANON 

Constantin E. Macridis 
Clemenceau Street 

Clemenceau Center 

Beirut 

Tel: 220846 

Cable: ELECTRONUCLEAR Beirut 


NORWAY 
Hewlett-Packard Norge A/S 
Nesveien 13 

Hasium 

Tel: 53 83 60 

Cable: HEWPACK Oslo 
Telex: 6621 


PORTUGAL 

Telectra 

Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

Lisbon 1 

Tel: 68 60 72 

Cable: TELECTRA Lisbon 
Telex: 1598 


SPAIN 

Ataio Ingenieros 

Enrique Larreta 12 
Madrid, 16 

Tel: 235 43 44 

Cable: TELEATAIO Madrid 
Telex: 2 72 49 


Ataio Ingenieros 
Urgel, 259 
Barcelona, 11 
Tel: 230 69 88 


SWEDEN 

HP Instrument AB 

Svetsarvagen 7 

Fack 

Solna 

Tel: (08) 98 12 50 

Cable: MEASUREMENTS Stockholm 
Telex: 10 721 


HP Instrument AB 
Hagakersgatan 7 
Molndai 

Tel: 031 27 68 00 


AFRICA, ASIA, AUSTRALIA 


MALAYSIA 

Mecomb Malaysia Ltd. 

2 Lorong 13-GA 

Section 13 

Petaling Jaya, Selangor 

Cable: MECOMB Kuala Lumpur 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
32-34 Kent Terrace 

P.O. Box 9443 

Wellington, N.Z. 

Tel: 56-409 

Cable: HEWPACK Wellington 


PAKISTAN (EAST) 
Mushko & Company, Ltd. 
31, Jinnah Avenue 
Dacca 

Tel: 80058 

Cable: NEWDEAL Dacca 


PAKISTAN (WEST) 
Mushko & Company, Ltd. 
Oosman Chambers 

Victoria Road 

Karachi 3 

Tel: 51027, 52927 

Cable: COOPERATOR Karachi 


SINGAPORE 

Mechanical & Combustion 
Engineering Company Ltd. 

9, Jalan Kilang 

Singapore 3 

Tel: 642361-3 

Cable: MECOM8 Singapore 


SOUTH AFRICA 

F.H. Flanter & Co. (Pty.), Ltd. 
Hill House 

43 Somerset Road 

Cape Town 

Tel: 2-9711 

Cable: AUTOPHONE Cape Town 
Telex: 7038CT 


SWITZERLAND 
HEWPAK AG 
Zircherstrasse 20 

8952 Schlieren Zurich 
Tel: (051) 98 18 21 
Cable: HEWPACKAG Zurich 
Telex: 53933 


HEWPAK A.G. 

54 Route des Acacias 
1211 Geneva 24 

Tel: 43 79 29 

Telex: 2 24 86 


TURKEY 

Telekom Engineering Bureau 
P.O. Box 376 Galata 

Istanbul 

Tel: 49 40 40 

Cable: TELEMATION Istanbul 


UNITED KINGDOM 
Hewlett-Packard Ltd. 

224 Bath Road 

Slough, Bucks 

Tel: Slough 28406-9, 29486-9 
Cable: HEWPIE Slough 
Telex: 84413 


YUGOSLAVIA 

Belram S.A. 

83 Avenue des Mimosas 
Brussels 15, Belgium 

Tel: 34 33 32 

Cable: BELRAMEL Brussels 
Telex: 21790 


FOR AREAS NOT LISTED, 
CONTACT: 

Hewlett-Packard S.A. 

54 Route des Acacias 

1211 Geneva, Switzerland 
Tel; (022) 42 81 50 

Telex: 2.24.86 

Cable: HEWPACKSA Geneva 


F. H. Flanter & Co. (Pty.), Ltd. 
607, Pharmacy House 

80 Jorissen Street 
Braamfontein, Johannesburg 
Tel: 724-4172 

Telex: 0026 JHB 


TAIWAN 

Hwa Sheng Electronic Co., Ltd. 
P.O. Box 1558 

21 Nanking West Road 

Taipei 

Tel: 46076, 45936, 48661 
Wable: VICTRONIX Taipei 


THAILAND 

The International Engineering 
Co., Ltd. 

P.O. Box 39 

614 Sukhumvit Road 
Bangkok 

Tel: 910722 (7 lines) 

Cable: GYSOM Bangkok 


VIETNAM 

Landis Brothers & Company, Inc. 
P.O. Box: H-3 

216, Hien-Vuong 

Saigon 

Tel: 20.805 

Cable: LANBROCOMP Saigon 


ZAMBIA 

R. J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 

Lusaka 

Zambia, Central Africa 


FOR AREAS NOT LISTED, 
CONTACT: 

Hewlett-Packard Export Marketing 
1501 Page Mill Road 

Palo Alto, California 94304 

Tel: (415) 326-7000 

TWX: 910-373-1267 

Telex: 034-8461 

Cable: HEWPACK Palo Alto 
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